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Chapter 1 
INTRODUCTION 
The Waste Reduction Advisory System (WRAS) was created to provide a means for 
generators of regulated and non-regulated waste to find ways to reduce their wastes. The 
WRAS is an interactive waste management tool designed to increase a generator's 
knowledge of the wide range of options for reducing and .recyclin� industrial waste. The 
WRAS provides the user with the Waste Reduction Audit Checklist (WRAC) and Waste 
Reduction Information Bibliography (WRIB). The WRAS provides waste reduction 
information organized by industry, process or waste source, waste type, economic 
information (costs and benefits) , and waste reduction technique. The WRAS is based on 
current knowledge of incentives and opportunities for waste reduction for specific industry 
experiences. 
Waste Reduction Audit Checkl ist: The WRAC is comprised of groups of 
questions on eleven waste reduction techniques or topics . The twelfth top ic contains a 
description of technical assistance services and information avai lable to help you evaluate 
waste reduction opportunities. 
Waste Reduction Information Bibliography: The WRIB  contains an annotated 
bibliography of articles and case studies about waste reduction that pertain to a particular 
industry, waste type, process, or waste reduction approach. Some of the case studies 
were compiled with the assistance of other state technical assistance programs and are 
�available in the WRIB .  A l ist of WRIB  contributors is included in Appendix A. 
1.1 Hardware/Software Requirements 
The requirements for running the WRAS are: 
•An IBM personal computer (or 1 00% compatible computer) with at least 640K 
of memory •A hard disk with at least 1 O megabytes of storage •A monochrome or color monitor 
�DOS: version 2 . 1 or greater, and ... . . 
• An SO-column printer or Laser Jet printer for the various print options available 
throughout the system. 
1.2 Install ing and Starting the WRAS on the Computer 
The WRAS program and fi les are stored in a compressed format to reduce the 
number of disks and the amount of disk space required, and to serve as an automatic 
check of the files for damage when downloading. The util ity used to create this format is a 
public-domain software package called PKARC developed by PKware. You wi l l  not need 
a copy of this software to unload the fi les. If you are interested in PKARC, check with a 
software bulletin board. 
System Configuration : 
For the system to run, you must have your Config .Sys set to contain Files = 1 5  
Buffers= 20. "Files" refers to the number of fi les that can be open at any time. "Buffers" 
designates the number of buffers allocated in memory to read or write information to or 
from a disk. 
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You can have up to 1 0  files open; the remaining five fi les are reserved for DOS fi les. 
The WRAS uses 1 5  disk buffers. This value depend s on the amount of memory in your 
computer. The information in Config.sys is accessed by your computer when you start it 
up. Therefore, Config . sys must reside in the disk directory from which your computer 
boots, and you need to reboot the system after any changes are made to this fi le. 
Software Installation: 
On disk 1 ,  the file WRASUP.BAT has a number of instructions that wil l load the 
WAAS onto the hard disk. If you are using the 3 1 /2" format, the WAAS program is 
contained on one 3 1 /2" disk. With the 3 1 /2" format, step 4 (below) is not necessary. If 
you are using the 5 1 /4" format, the WAAS program is contained on two disks and step 4 
must be performed. To run the WRASUP batch file, perform the following steps: 
1 .  Insert disk 1 into the A* drive *Note: If your disk drive reference is not "A" , 
2. Type the fol lowing at the prompt: 
read the fol lowing instructions, replacing 
"A" with your disk drive reference. 
C: > A: < enter > (this command switches the working disk drive to A:) 
3. Next, type the fol lowing at the prompt: 
A:> WAASUP <enter > (this command will run the batch fi le to load the WRAS) 
Batch File Operations to Load WRAS: 
The batch fi le wil l g ive you instructions, then ask you to press any key to continue, 
or the control key = < CTL> C to abandon. After pressin9 any key to continue, the 
disk drive is switched to the hard disk and the C :\ WRAS directory 1s created. 
If the message ·"Unable to Create Directory" appears, chances are that the 
C:\ WRAS directory already exists on the hard disk. If this is the case, the program 
wil l continue automatically and all data wil l  be stored in the existing WRAS d irectory. 
Next, the batch fi le wil l l ist all the fi les and whether they have been damaged. If any 
files are damaged please cal l (21 7) 333-8951 to request another set of disks, free of 
charge. 
4. The batch fi le wi l l  then instruct you to insert the WRAS disk 2 into drive A: . 
Again ,  after pressing any key to continue, all the files wil l be checked and if they are 
undamaged, they will be loaded into the C:\WRAS directory. (Again, if you are 
using the 3 1 /2" format, this step is not required. )  
To Run the WRAS: 
5. Type the fol lowing at the "C" prompt: 
C:\cd C:\WRAS < enter> 
6. The system wil l respond with C:\ WRAS > ,  at this prompt type the fol lowing : 
C:\ WRAS > WRAS enter > (At this point the WRAS introductory screen wil l  
be displayed, see Figure 4 . )  
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Chapter 2 
GENERAL USE OF THE WRAS . 
The WAAS is easy to use and· understand. The fol lowing keystrokes are used 
throughout the system to proceed from one section to another. 
For the menus: 
Use the arrow keys to move the cursor to an option in a menu, and press the 
"Enter" key (<.....1) to select an option. You may also select an option by pressing the key 
that corresponds to the first letter or number of the option. 
The Escape ("Esc") key is used to return to the previous menu screen or to quit the 
system. The Escape key is also used to indicate that you are finished selecting items in a 
multiple selection menu. 
The system has reserved the Alt-C keys as an easy way to exit a program. When 
these keys are pressed a message similar to the message shown in Figure 1 wil l  appear at 
the top of the screen. 
WRAS 1. 161 d Continue? proc ine , pause • • • 
Figure 1 :  Use of Alt-c Function 
A "Y" response will continue executing the WAAS. Any other key will halt execution and 
take the user back to DOS. 
Help on a particular item may be obtained when "F1 " appears at the upper left-hand 
corner of the computer screen or when specified by directions. Some of the help screens 
require you to press the < PgDn > key to e?<it� The other help screens have the fol lowing 
functional keys: 
Up arrow 
Down arrow 
Pg Up 
PgDn 
Esc 
- move text up one line 
- move text down one l ine 
- move window up 
- move window down 
- exit HELP screen 
Throughout the WAAS, you will be able to access "help" screens by pressing "F1 ". 
The content of these screens wil l  vary depending upon the section of the WAAS you are 
using. On the following page is an i l lustration of the "F1 " help screen you can access 
while in the WAAS program at the WAAS Main Menu selection screen (see Figure 2) . 
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" F l "  WRAS Help Screen 
WRAS Mai 
WRAS Help Screen - WRAS Main Menu 
Waste Reduction A Use the arrow keys to move the 
cursor to an opt i on in the menu, 
and press the "enter" key ( <.....J ) 
1 - System Description to select an option . You may 
2 - Waste Reduction Audit also select an option by pressing 
3 - Waste Reduction Inform the key that corresponds to the 
4 - System Util ities first letter of the option. 
x - Exit the Waste Reducti The "X" option or " Esc" key is 
used to close all WRAS system 
files and return the user to DOS. 
Use f '+ keys to selec f, + PgUp 
Figure 2: Example Help Screen 
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PgDn Esc 
Chapter 3 
WRAS SYSTEM FLOW 
In the Waste Reduction Advisory System Main Program you wil l  encounter the fol lowing 
program screens and program functions: 
1 .  Welcome and Credits -- First screen of the WAAS. The WAAS wil l  check for al l 
needed files, create missing index (NTX) files, and load the Standard I ndustrial 
Classification (SIC) codes into memory. 
2. EIES Network - - A description screen describing USEPA's Electronic Information 
Exchange System (EIES) and the WAAS system interaction, use, and benefits. 
3. Waste Reduction Definition - - A definition screen for waste reduction planning. 
4. Benefits of Waste Reduction -- A description screen of the benefits of waste 
reduction. 
5. WRAS System and SIC Entry -- A description screen of the WAAS system, 
including a.data entry screen requesting the SIC (Standard Industrial Classification) 
code for the industry to which you belong. The WAAS uses this code to store 
internal information. All SIC codes used in the WAAS are l isted in Appendix B. 
6. WRAS Main Menu -- Main selection menu with four possible options/menu items. 
1 .  System Description and User's Guide 
2. Waste Reduction Audit Checklist 
3. Waste Reduction Information Bibliography 
4. System Util ities 
A WA AS flowchart depicting the progression of these six screens is provided on the next 
page fol lowed by i l lustrations of selected screens: (Figure 4, WAAS Welcome and 
Credits; Figure 5, WAAS System and SIC Entry; and Figure 6, WAAS Main Menu) as 
described above. 
3.1 Introduction to WRAS System Components 
System Description and User's Guide 
You may view the WAAS User's Guide on-screen by selecting option 1 from the 
WAAS Main Menu. The system wil l show you the table of contents, and you may choose 
a section to view by moving the cursor to the section you are interested in and pressing 
the "Enter" key. The system wil l then display that section on the screen. You may browse 
through the section by using the PgUp and PgDn keys, as wel l  as the arrow keys. To exit 
from a section, press "Esc" , and you will be returned to the Table of Contents. 
To exit the Table of Contents, press "Esc" again and you wil l be returned to the 
WAAS Main Menu. 
Waste Reduction Audit Checklist (WRAC) Description 
By selecting option 2 from the WAAS Main Menu, you wil l  enter the Waste 
Reduction Audit Checklist (WAAC) .  The WAAC i s  comprised of groups of questions on 
eleven waste reduction techniques or topics. 
The use of the WAAC is described in section 3.2. 
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1 .  
= WRAS Progrm Screen 
.. WRAS Progrm Fl.llCtion 
WASTE REDUCTION ADVISORY SYSTEM 
WRAS Flowchart 
Welcome and Credits 
Electronic Information Exchange 
System Network 
Waste Reduction Def inition 
Benefits of Waste Reduction 
Waste Reduction Advisory System 
& S IC Entry 
WRAS Main Menu 
2 .  [ ;a�t� Redu�tlo� ] 
Audit Checklist 
--------
3 .  [ ;a�t� Redu�tlo� ] 
Information . 
Bibl iography 
--------
Figure 3 :  WRAS Flowchart 
3-2 
. 4. 
Welcome and Credits 
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<PgDn> Next Screen 
Figure 4 :  WRAS Welcome and Credits Screen 
WASTE REDUCTION .ADV:J:.SO Y SYSTEM AND Sl:C E:NTRY 
ltf The WRAS is an interactive waste management tool designed to increase ... m a generator's knowle
d
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Figure 5: WRAS and SIC Entry Screen 
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" F l "  
WRAS Main - Menu 
Waste Reduction Advisory System 
1 - system Description and User ' s  Guide 
2 - Waste Reduction Audit Checkl ist (WRAC) 
3 - Waste Reduction Information Bibliography (WRIB) 
4 - System Util ities 
X - Exit the Waste Reducti.on Advisory System 
Use f , + keys to select option and hit ( <_. ) 
Figure 6: WRAS Main Menu Screen 
Waste Reduction Information Bibliography {WRIB) Description 
By selecting option 3 from the WAAS Main Menu, you wil l  enter the Waste 
Reduction Information Bibliography (WRIB). The WRIB is designed to find articles and 
case studies about waste reduction that pertain to a particular industry, waste type, 
process or waste source. These are the main selection criteria. Other selection criteria 
used to search the database are "Waste Reduction Techniques," "Economic and Other 
Keywords, " the title of the article, and the author of the article. 
The use of the WRIB is described in section 3.3. 
System Util ities Description 
By selecting option 4 from the WAAS Main Menu, you wil l be shown the system 
uti l ities menu. This menu has the following options: 
1 - Printer Setup 
2 - Print Answer File 
3 - Update WRIB 
4 - Add Location Codes to References 
5 - Clear Answer Files 
X - Exit to WAAS Main Menu 
By choosing the appropriate option, you may set up your printer, print the statistics 
· 
associated with the answer fi le, update the WRIB, or add location codes (l ibrary catalogue 
numbers) to the WRIB references, or clear answer files. 
The use of the uti lities is described fully in chapter 4. 
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3.2 WRAC System Flow 
When you select option 2 from the WAAS Main Menu, you will encounter the following 
Waste Reduction Audit Checklist program screens and program functions: 
1 .  Waste Reduction Aud it Checklist Description -- A description screen of the 
WAAC. 
2. Checklist Benefits -- This screen l ists the benefits of completing the checkl ist. 
3 .  General Guidelines - - Two screens with directions for use within the WAAC. 
4. Print Questions -- A menu that requests the method of recording the WAAC 
session. 
5. Display Topics -- A display of al l  the waste reduction topics. You may choose to 
proceed through al l  topics, select specific topics, or exit the WAAC. 
6. Topic Definition -- A description screen of the selected topic. 
7. Topic Example -- This screen provides an industry-specific example of the waste 
reduction technique as defined. 
8. Display Topic Question -- A display of a particular question where you respond 
by entering an "X" in the appropriate box. 
Accept and Save Response -- The system wil l accept all responses to questions 
and save them in database files. 
Another Question? -- The system wil l automatically progress to the next question 
for the selected topic unti l all questions have been d isplayed. 
9. Print Session -- Upon request, the system wil l  print the WAAC session. 
The WAAC waste reduction techniques or topics are : 
1 .  Management Strategies 
2. Waste Reduction Audits 
3. Better Housekeeping 
4. Waste Stream Segregation 
5. Process Raw Materials Modification or Substitution 
6. Product Reformulation or Redesign 
7. Equipment or Technology Modification 
8. Process Modification or Substitution 
9. Wastewater Reduction 
10. Onsite Recycling or Recovery for Reuse 
1 1 .  Offsite Recycling or Recovery for Reuse (Materials Exchange) 
1 2. Technical Assistance Services Available 
A WAAC Flowchart depicting the progression of program screens is provided on the next 
page, fol lowed by i l lustrations of selected screens: (Figure 8 ,  Waste Reduction Audit 
Checklist Description ; and Figure 9, Checklist Benefits) as described above. 
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WASTE REDUCTION AUDIT CHECKLIST 
WRAC Flowchart 
Waste Reduction Audit.Checkl ist 
Description 
Checkl ist Benefits 
General Guidel ines 
Print Questions 
.--������·> Display Topics 
Topic Definition 
Topic Example 
Display Topic Question < 
[ �c�e;t-an� Sa�e-R�s;o�s� J 
----_I __ _  _ [ ��t�e� Qu�s�i�n; J 
�-�����N-o
�
--
�
=r� -- - T -
-
Yes 
Print Session 
Return to WRAS Main Menu 
= WRAC Program Screen 
= WRAC Program Fl.WICtion 
Fiqure 7: WRAC Flowchart 
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WRAC DESCRIPTION 
§ltt�mmt,�BAWA�•a•��mmnmMittiWiett1tu.®fmti1aw�ttMi1�il�%w�1�1mmmii1mm1111t1m11l\\j�j\ 
�j The Waste Reduction Audit Checkl ist ( WRAC )  is comprised of 1� �j qroups of questions on eleven waste reduction techniques or m 
§� topics . The twel fth topic contains a description of some technical fl �� assistance services and information available to help you evaluate �% m waste reduction opportunities . :r I hc!\:e c::!d o��:e a=:;��=i��� i��::i,rm:��� ���n��air:!f:�a��e I ll� proqram . You can also use the WRIB sess ion to identi fy literature l� 
Ii and case study information on waste reduction topics of interest . ii:::: 
!IW:mnk,,;� .. •--it�tt��1m�1�t1m��aW.atf&i.&1N1wM1���1�@m�tiMt�w�mt¥tmm�mmmir:rir1:w1mt:tl!ilili 
<PqDn> Next Screen 
Fiqure 8: WRAC Description Screen 
CHECKLIST BENEFITS 
By completinq this checkl ist , you will accomplish0the 
followinq : 
• Assess what waste reduction activities are currently 
underway within your company; 
• Identi fy potential waste reduction techniques for each 
of your waste qeneratinq processes or job operations; and 
• Determine the next steps to obtain waste reduction ass istance . 
<PqDn> Next S creen <PqUp> Previous Screen 
Fiqure 9: Checkl ist Benefits Screen 
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3.2.1 WRAC Use - General Guidelines 
The fol lowing screens provide the general use instructions to be fol lowed 
throughout the WAAC. 
General Guidelines for Proceeding Through the WRAC 
Selection of Topics: 
You may choose to view information on any or all of the WRAC topics. 
To choose a topic, move the cursor so the topic you want is highlighted 
and press <<-l >. 
Topic Definition and Example Screens: 
After choosing a topic in the �c, the first item you will see is a 
definition screen for the topic. The next screen contains an example 
describing the WRAC topic or technique. To continue with this topic, you 
must p�ess the <PgDn> key. 
Topic Question Screens: 
Next, you will be asked a series of multiple choice questions 
pertaining to the topic. You may respond to the question by moving to 
the appropriate box with the arrow keys and typing "X" in that box. Use 
the <Space> or <Delete> keys to erase an "X" response. To go back a 
screen use the <PgDn> key: to go to the next screen use the <PgUp> key. 
<PgDn> Next Screen 
Figure 10 : General Guidelines for WRAC Use 
General Guidelines for Proceeding Through the WRAC 
Key Definitions and Instructions 
The following keys are available for use throughout the WRAC : 
Fl 
F3 
F4 
F5 
FlO 
Enter 
PgDn 
Pg Up 
Esc 
t 
• 
- Press to display general guidelines for the WRAC 
- Show a "news headline" about this topic (N/A in tech. assistance) 
- Show the definition screen for this topic (N/A in tech. assistance) 
- Show the example screen for this topic (N/A in tech. assistance) 
- Save the question for printing at the end of the session 
- Accept the response and go to the next response box 
- Accept the response and continue to the next question 
- Erase the response and go back to the previous question 
- Return to the topic selection menu 
- Previous response box 
- Next response box 
<PgDn> Next Screen 
Figure 11 : More General Guidelines for WRAC Use 
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3.2.2 Printing WRAC Questions 
After pressing the page down key ("PgDn") , you wil l see the Print Questions Option 
screen shown below (Figure 1 2) .  This screen allows you to choose a method of 
recording the WAAC session. 
Print Questions Option Screen 
displayed on the screen by pressing "FlO"� 
1 - Print all questions 
2 - Print selected questions 
Use t , + to select option and hit ( <_J ) 
<PgDn> Next Screen <PgUp> Previous Screen 
Figure 12: Print Questions Option Screen 
� 
Option 1 :  To print all the question screens that you wil l be shown during the session, 
choose option 1 from this menu, "Print all questions. "  
Option 2 :  To print only selected questions, select option 2 from this menu, "Print 
selected questions. "  During the session (for option 2) , you may press "F1 0" while any 
question screen is displayed, and the system will save the screen and print it at the end of 
your WAAC session. 
3.2.3 Choosing Topics 
After the WAAS has in itial ized the question fi le, the system wil l  display the WAAC 
Topic Selection Menu screen, as shown on the next page (Figure 1 3) .  
You may choose any topic on  the l ist by using the arrow keys to move the cursor 
to a topic and pressing (<_J ). If you change your mind and do not wish to view a 
selected topic, press the "Esc" key and return to the Topic Selection Menu screen. 
If you select an individual topic, the system will first display a "definition screen" for 
the topic (shown in Figure 1 4  on the next page) , an "example screen" of the WRAC topic 
or technique, and then continue through the "question screens" for the topic (responding 
to questions is described in section 3.2.4) . After the topic is completed, you wi l l  be 
returned to the Topic Selection Menu screen. 
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Topic Selection Menu 
Page 1 of 1 
Waste Reduction Audit Checklist - Topic Selection Menu 
oo. All topics 
01. Management Strategies 
02. Waste Reduction Audits 
03. Better Housekeeping 
04. Waste Stream Segregation 
05. Process Raw Materials Modification or Substitution 
06. Product Reformulation or Redesign 
07. Equipment or Technology Modification 
08. Process Modification or Substitution 
09. Wastewater Reduction 
10. Onsite Recycling or Recovery for Reuse 
11. Offsite Recycling or Recovery for Reuse (Waste Exchange ) 
12. Technical Assistance Services Available 
f Next Topic 
t Previous Topic 
<<...J > Select Topic 
<Fl> Intro. WRAC screen 
<ESC> Exit 
Figure 13 : WRAC Topic Selection Menu Screen 
Management Strategies 
The support and leadership of company management is necessary for 
waste reduction to be successful. For example, components of the E.I. du 
Pont de Nemours and Company's waste reduction program include: 
• establishment of targets for waste reduction; 
• assignment of appropriate levels of technical resources to 
accomplish goals; and 
•.creation of a system to track and report on performance. 
Other management strategies can include: 
1) providing employee training and incentive programs ( monetary 
rewards and/or recognition) ; and 
2 ) using inventory control systems and purchasing procedures to 
minimize the waste generated from excess, off-spec, and 
past-shelf-life materials. 
Each of these topics is covered under the general technique of 
MANAGEMENT STRATEGIES. 
<PgDn> Next Screen 
Figure 14 : Sample WRAC Topic Definition Screen 
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If you select "All Topics, " the system wil l  display the "defin ition screen" for the fi rst 
topic on the l ist (Management Strategies), and then proceed through the question 
screens for the first topic. After the first topic is completed, the system wil l  display the 
defin ition and question screens for the second topic, then the third, and so on through al l 
the topics on the list. 
You may return to the Topic Selection Menu screen at any time during the session 
by pressing the "Esc" key. 
3.2.4 Responding to Questions 
You may respond to a question by moving the cursor to the appropriate box on the 
screen and typing an "X" in the box, and then pressing "PgDn" (If the box is the last one on 
the screen, you don't have to press "PgDn", as the system wil l  take you to the next 
question automatically) . · 
If you check the box marked "Other (Specify)" ,  the system will allow you to type up 
to 1 60 characters (approximately 2 l ines) describing your answer. To "Un-check" a box, 
move the cursor to the box and press the space bar, or the delete ("Del") key. 
A sample question screen for a WAAC topic is shown below (Figure 1 5). 
Management Strategies 
Does your company have either a formal or informal corporate or management 
waste reduction policy? 
.check all that apply with an "X". 
_l._Yes , our company has a formal waste reduction policy. 
_l._Yes , our company has an informal waste reduction pol icy .  
_l._No , our company has not yet established a formal,or informal waste 
reduction policy. 
_l._other (Specify). 
_l._DON'T KNOW. 
Figure 15 : Sampl e  WRAC Topic Question Screen 
You may also page through the questions for an individual topic by using the 
"PgUp" and "PgDn" keys. The "PgUp" key wil l  return you to the previous question , and the 
"PgDn" key wm send you to the next question. However, you may only page up and page 
down within a specific topic. 
3.2.5 Description of Function Keys 
As i l lustrated in Figure 1 0  and Figure 1 1  in section 3.2. 1 WA C Use -- General 
Guidelines, the following function keys are available for use . throughout the WAAC 
session. 
· 
F1 - Show general guidelines for proceeding through the WAAC. 
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F3 - Display a headl ine from the WAIS. If you press this key, the system wil l  search the 
Information Database for a headline related to the current topic. If a headline interests 
you, the abstract and citation for the headline can be found in the WAIS. This can be 
done by searching under the appropriate "waste reduction technique" keyword. These 
headl ines are explained in section 3.3. 
F4 - Display the definition screen. If you press this key, the system wi l l display the 
defin ition screen that was shown when you first entered the current topic. 
F5 - Display the example screen. If you press this key, the system wil l display the example 
available for the WAAC topic or technique. 
F10- Print the current screen.  If you press this key, the system will make a note of the 
topic and question number, and print this screen out at the end of the WAAC session 
(Note: this key is valid only in the "Print Selected Questions" mode.) 
3.2.6 Technical Assistance 
. The la�t topic on the Topic Selection Menu screen allows you to identify the specific technical assistance you would l ike for each of the waste reduction techniques in the 
system.  This topic is shown automatically. If you do not choose this from the topic l ist 
and try to exit the WAAC by pressing "Esc" , the system wil l always display the Technical 
Assistance Services Available Definition Screen shown below in Figure 1 6. 
• Technical Assistance Services Available DEFINITION 
Several states have industrial technical assistance programs to help 
generators find solutions to their waste management problems. The technical 
assistance services provided by state programs usually do NOT determine 
regulatory compliance. Rather, common types of assistance and information 
provided include: site visits; waste reduction audits; referrals; and acting 
a s  an intermediary to regulatory agencies. 
Confirm specific technical assistance capabilities and activities with 
your state program. You can access information on your state technical 
a s sistance program from U.S. EPA's Electronic Information Exchange System 
(EIES) . The EIES is an on-line waste reduction program. For more 
information contact USEPA's Office of Pollution Prevention at 202-245-3557. 
Examples of waste reduction information and technical assistance are 
provided on the following screens. Again, confirm with your state 
program the availability of services and information. 
<PgDn> Next Screen 
Figure 1 6 : WRAC Technical Assistance Services Available Definition Screen 
Following the technical services available definition screen (Figure 1 6) ,  you wil l see 
the WAAC TECHNIQUE MENU SELECTION screen .  This screen is i l lustrated on the 
fol lowing page (Figure 1 7) .  
You may choose to  request additional information on  all of the techniques o r  select 
specific techniques. To select specific techniques, position the cursor under the 
technique and press ( <_J ) .  An asterisk will appear to the left of the selected technique .  
After all desired techniques have been marked the "99. Finished Selecting Topics" 
option must be selected. If you press the "Esc" key the system wil l not execute any of the 
selected techniques. 
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Topic Selection Menu 
Page 1 of 1 
Waste Reduction Audit Checkl ist - Topic Selection Menu 
oo. All topics 
01 . Management strategies 
02. Waste Reduction Audits 
03 . Better Housekeeping 
04 . Waste Stream Segregation 
05 . Process Raw Material s  Modification or Substitution 
06 . Product Reformulation or Redesign 
07 . Equipment or Technology Modi fication 
08 . Process Modification or Substitution 
09 . Wastewater Reduction 
10 . Onsite Recycling or Recovery for Reuse 
11 . Offs ite Recycl ing or Recovery for Reuse (Waste Exchange) 
12 . Technical Ass istance S ervices Available 
t Next Topic 
t Previous Topic 
<<__J > Select Topic 
<Fl> Intro . WRAC screen 
<ESC> Exit 
Figure 1 3 : WRAC Topic Sel ection Menu Screen 
After selecting as many top ics as needed, the system will display technical 
assistance waste reduction information screens for the selected topics . A sample 
technical assistance information available screen for the WRAC Management Strategies 
topic is il lustrated below in Figu re 18. You may ask for information by moving the cursor 
to the appropriate box on each screen and typing an "X" in the box. 
Technical Assistance Services Available 
MANAGEMENT STRATEGIES: 
Indicate the information o r  assistance you would l ike to receive with an "X". 
_l_waste reduction management pol icy .  
_l_waste reduction training programs and seminars . 
_l_Employee incentive programs . 
_l_rnventory control systems . 
_l_Purchasing procedures . 
Figure 18: A Sample WRAC Topic Technical Assistance Services Available Screen 
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The Technical Assistance Services Available topic is designed for two types of 
users: 1 .  Waste Reduction Technical Assistance Providers ; and 2. Industrial Users. 
Waste Reduction Technical Assistance Providers: 
A technical assistance program may be housed in a government agency, publ ic 
or private university, or industrial corporate headquarters. For these users, the Technical 
Assistance Services Available section of the WAAC can be customized for each program. 
If you are interested in this capabi l ity, contact the Hazardous Waste Research and 
Information Center (HWRIC) at 21 7-333-8940. 
For the WAAS system you have purchased, we have provided "sample" technical 
assistance waste reduction information specific to each WAAC topic or technique that 
may be offered by your technical assistance program to persons interested in reducing 
waste. The l ist of assistance available under each topic can be modified to reflect the 
specific information that you provide in your waste reduction technical assistance 
program. 
Industrial Users:  
You can access information on your state technical assistance program from U .S .  
EPA's Electronic Information Exchange System (EIES) . The EIES is an on-line waste 
reduction program.  Contact USEPA's Office of Pollution Prevention at 202-245-3557 for 
more information on the EIES. 
Until you have contacted your state technical assistance program, you can use the 
sample WAAC Technical Assistance Services Available section for ideas on what you may 
d iscuss with or request of your state technical assistance program or corporate 
headquarters. 
If your state does not have a technical assistance program, you can use the 
Technical Assistance Services Available section and mail the request to HWRIC at 1 E. E. 
Hazelwood Drive, Champaign, IL 61820. As part of this User's Guide we have provided a 
paper-copy of the WAAC which is included as Attachment A to the Guide. If you complete 
the last page of the WAAC (request for name, address, etc.) and mail this information to 
HWRIC, we can provide some general and I l l inois-specific technical assistance. 
In the WAAS, when you have finished checking the information requested for each 
topic, the system wil l  d isplay a screen that asks for your name and address. This screen 
is i l lustrated below (Figure 1 9). You can only receive the requested information if you 
complete this form and mail it to your state technical assistance program or HWRIC as 
explained above. Note : your name will be kept confidential and only used to forward 
requested information. 
3.2. 7 Exiting the WRAC and the Print Session 
After you have completed the Technical Assistance Services Available Information 
Request Form (Figure 1 9) ,  the system wil l ask you if it should "Accept the Information? 
(Y /N) . "  If you answer no to this question, you are allowed to change the information you 
have entered. If you answer yes, then the system wil l display the Topic Selection Menu 
screen (Figure 1 3) .  At that t ime you may select additional topics to view. 
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II F l  If TECHNICAL ASS ISTANCE SERVICES AVAILABLE 
I f  you have requested additional information or technical assistance , 
please enter your name and address below so that technical assistance 
program providers can contact you . Your responses to the above quest ions 
wil l  only be used internally for providing information to you . Your responses 
wil l  be comp iled in a summary form along with those of other users o f  the WRAC . 
Any public release o f  the data will be in summary form so it wil l  not be 
poss ible to connect responses to individual respondents . 
Name 
(Mr . , Mr� . , Dr . , etc . ) ••Fill.I
. r
1
s
1
t 
•• 
Position 
Organization 
Address l ine 1 
Address l ine 2 
City 
Telephone 
Middle Last 
• •  
<Fl> Help 
<Esc> Abort Input 
f previous field 
t next f ield 
<<_J > skip through fields 
<Pg'Dn> skip all fields 
Figure 19: Technical Ass istance Services Available Information Request Form 
To exit !he WRA�, press "Esc" Vfhen th� topic selection menu is being displayed.  The system wil l  then display the question "Exit the WAAC and go to the Print Session? 
\'( /�)." If you. answer. no to this question, the system will allow you to continue to select add1t1or:ia1 top1�s to v1e.w. .If you �nswer yes, then the system will display the Waste Reduction Audit Checklist Print Session screen as shown below in Figure 20. 
. �ote : If you selected option 2 - Print Selected Questions (Figure 1 2) at the 
beginning of t�e WAAC session but did not select questions by pressing < F1 o > , the Waste Reduction Audit Checklist Print Session screen (Figure 20) is skipped and the 
system returns to the WAAS Main Menu (Figure 6) . 
Waste Reduction Audit Checkl ist Print Session 
The system will now print your responses to various questions . 
The WRAC will print all your responses or only the ones you have selected 
during the session . 
You may direct your output to the printer or to a ASCII file . 
I f  you wish to direct your output to a file , the system will ask you to 
enter a file name . .  The default file name is WRACSESS . PRN .  
Direct output to printer or ASCII text file ( P/T ) ? T 
Number o f  selected topics : 
Waste Reduction Audit System Topic 
Printing Selected WRAC Screens 
<Esc> to abort 
Figure 2 0 :  WRAC Print Sess ion Screen 
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You may either send your screens to the printer directly, or save your output in a 
print fi le for later printing. To print directly to the printer, enter "P" at the question prompt. 
The system will ask you to align and set your printer to the top of the form, and then 
proceed to print your screens and return you to the WRAS Main Menu . 
To print to an ASCI I  text fi le, enter "T'' at the question prompt. The system wil l  ask 
you to type in a name (up to eight characters) to identify your output fi le. 
Please enter a name to cal l  this print f i l e  ........ . PRN 
If you do not select a name, the system will use the default f i le name 
WRACSESS.PRN. I f  you select a fi le name that already exists, the system wil l  warn you , 
and allow you to replace the existing fi le or to type in another name. The system wil l  then 
"send" your screens to the file and return you to the WAAS Main Menu. 
The fi le is an ASCI I  text file and can be used by other programs (e .g .  word 
processing programs that read ASCI I ) .  You can also print this fi le using the DOS Print 
Command. (See your DOS User's Guide for more information on the DOS Print 
Command. )  
3.3 WRIB System Flow 
When you select option 3 from the WRAS Main Menu, you will encounter the fol lowing 
Waste Reduction Information Bibliography program screens and program functions : 
1 .  WRIB Primary Search Menu -- This menu allows you to : 
A. Subset references by industry, waste type, or process 
B. Display reference count, and 
C. Select all references. 
A. Subset the References -- The database can be subdivided to select 
references by industry, waste type, and process or waste source. 
1 .  Select References by Industry -- Enter up to four SIC codes in  a 
search. "F7'' wil l display a l ist of SIC codes. The se lected industries 
are compared to the industry index fi le (INDUSNDX.DBF) in  order to 
create a subset fi le with the selected record numbers. See Appendix 
B for a l ist of SIC codes. 
2. Select References by Waste Type -- Enter up to four waste codes 
in a ·search. "F7" will display a l ist of waste types. The selected waste 
types are compared to the waste type index file (WASTENDX.DBF) in  
order to create a subset fi le with the selected record numbers. See 
Appendix C for a l ist of waste type codes. 
3. Select References by Process -- Enter up to four process or waste 
source codes in a search. "F7'' wil l  display a l ist of processes. The 
selected processes are compared to the proces s  i ndex fi l e  
(PROCENDX.DBF) in order to create a subset fi le with the selected 
record numbers. See Appendix D for a l ist of process or waste 
source codes. The process codes describe manufactur ing or 
operational processes that generate waste material by-products or 
sources of waste materials. 
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B.  Display Reference Count -- The user is shown a count of the subset of 
references. If you have selected a combination of the industry, waste type, and 
process or waste source codes the counter wil l increment to the number of 
references that meet your selection criteria. The system wil l check these 
references to see if each reference satisfies the other selected codes and 
decrement the counter if the conditions are not met. 
C. Select all References -- The database is not subdivided and the user is shown 
a count of all the references available in the system.  
2 .  WRIB Display Reference Count Menu -- A menu is displayed to al low the user to 
choose among the fol lowing items: 
1 .  Display Additional Selection Criteria 
2. Display References 
3. Print References 
4. Display Search Criteria 
3. WRIB Additional Selection Criteria ·Menu .... The user is shown a l ist of secondary 
search criteria from which to further subset the references including: 
· 
- Industry 
- Waste Type 
- Process 
- Waste Reduction Technique 
- Economic and Other Keywords 
- Title 
- Author 
4. WRI B  Headl ine List -- The user is shown a l ist of the headl ines; and is allowed to 
select a reference by positioning the cursor at the desired headline and pressing 
"enter" ( <--1 ) • Once headlines are selected, the system wil l  d isplay the 
referenced case study including the bibliographic citation and an abstract of the 
case study. F1 0 is used to mark the reference for printing .  When the headl ine 
references are marked using F1 0, the user can < Esc > back to the WRIB Display 
Reference Count Menu. The user must then select option 3, "Print References . "  At 
that time, the user wil l be shown the WRIB Print Menu described be low . The user 
will be given the option to print the reference sorted alphabetical ly by Author ;  
sorted alphabetically by title ;  or unsorted . .  These options are described in section 
3.3. 7 Print References. 
5 .  WRI B  Print Menu - - A menu is displayed to allow the user to choose among the 
fol lowing items: 
1 .  Print Citation Format 
2 .  Print Brief Format 
3. Print Detailed Format 
4. Print Search Criteria 
6 .  WRIB Search Criteria Displayed - - Allows users to view their selected search 
criteria. 
A WRIB flowchart depicting the progression of these six screens is provided on the next 
page. 
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WASTE REDUCTION INFORMATION BIBLIOGRAPHY 
WRIB Flowchart 
[ _ _ _  cl _ _ _  ] 
_ _  
s:lect �1:_ _ 
......-������--> WRIB Display Reference Count - Menu 
1 .  
[
Dis;l�y-Additio�a
j 
Selection 
Criteria 
-
-
-
- -
-
WRIB Additional 
Selection Criteria 
- Menu 
[
- - - -
] 
Display 
Reference 
Count 
-
- -
-
2 .  
WRIB 
Headline 
List 
[· - - - ]  Select �eadl�n= 
Displayed 
Reference 
3 .  
WRIB Print 
Menu 
4 .  
WRIB Search 
Criteria 
Displ ayed 
��Exit and start new search,------------------------------------------' 
r 
Exit to WRAS Main Menu 
Key: = WR I B  Progr• Screen 
• WR I B  Progrem fin:tion 
Fiqure 2 1 :  WRIB Flowchart 
3-1 8 
" F1 II 
"Fl I I  
3.3.1 WRIB Primary Search Menu 
By selecting option 3 from the WAAS Main Menu, you will be shown the WRI B  
Primary Search Menu (see Figure 22  below) . 
WRIB Primary Search - Menu 
Waste Reduct ion Information Bibl iography 
1 - Select Re ferences by Industry 
2 - Sel ect References by Waste Type 
3 - Sel ect References by Process 
4 - Sel ect Al l Ref erences 
D - Display Re ference Count : ... . . . 
x - Exit the WRI B 
o Codes s e lected · 
o Codes s e lected 
o Codes s e lected 
Use f , t 
_
to select option and hit ( <_J ) 
F igure 2 2 :  WRI B Primary S earch Menu 
3.3.2 WRIB Search Strategy 
You may subset the references by selecting option "1 " - I ndustry (selecting SIC 
codes) , by selecting option ·211 - Waste Type (selecting waste type codes) , or by selecting 
option "3" - Process (selecting process codes) or a combination of the three. You may 
also look at all the references by selecting option "4" - Select all References. 
For example, to subset the WRIB information by type of Industry, choose option 1 
from the Primary Search Menu. You wil l  then be shown a screen that al lows you to enter 
up to four industries by SIC Codes (see Figure 23 below) . To enter SIC codes , type in the 
number and press return. The title of the SIC code will be shown to the right . If the code 
is not found you wil l  be _asked to re-enter the number. 
Please enter up to 4 
standa rd Industrial 
Class i fication Codes 
Press <F7> for a l ist 
1) 
2) 
3 )  
4 )  PRESS <PgDn> When f i n i shed enter ing codes . 
Figure 2 3 : S e le ct References by I ndus t ry 
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" Fl " 
If you need a l ist of SIC codes available press < F7 > . This wil l d isplay a l ist 
containing general SIC code titles or descriptions, i .e .  3400 FABRICATED METAL 
PRODUCTS (see Figure 24 below) . To select SIC codes from the < F7 > l ist, move the the 
cursor to the code you want and press ( <_J ) . The code numbers and titles are then 
displayed to the left of the l ist. 
Standard Industrial Classi f ication ( S I C )  Codes 
Please enter up to 4 
Standard Industrial 
Classification Codes 
1111w1iilif!t.u1au.111.u.11•m1mmrmmmmmmmm:m:mmrn 
3 5 0 0  INDUSTRIAL MACHINERY AND EQUIPMENT 
3 60 0  ELECTRONIC & OTHER ELECTRIC EQUIPMENT 
3 7 0 0  TRANSPORTATION EQUIPMENT 
Press <F7 > for a l ist 3 8 00 INSTRUMENTS AND RELATED PRODUCTS 
1) 
2) 
3 )  
4 )  
3 9 0 0  MISCELLANEOUS MANUFACTURING INDUSTRIES 
4 0 0 0  RAILROAD TRANSPORTATION 
4 100 LOCAL AND INTERURBAN PASSENGER TRANS IT 
4 2 00 TRUCKING AND WAREHOUS ING 
� 3 00 U . S .  POSTAL SERVICE 
4 4 0 0  WATER TRANSPORTATION 
4 5 0 0  TRANSPORTATION BY AIR 
4 6 0 0  PIPELINES , EXCEPT NATURAL GAS 
4 7 0 0  TRANSPORTATION SERVICES 
4 8 0 0  COMMUNICATIONS 
4 9 0 0  ELECTRIC ,  GAS , AND SANITARY SERVICES 
5 0 0 0  WHOLESALE TRADE - DURABLE GOODS 
f ,  <--' PgUp PgDn <F8> -> ( Detail ) 
Figure 2 4 : Select References by Industry -- General SIC Codes 
If rou want more detailed SIC code titles or descriptions (i .e .  3440 Fabricated 
Structura Metal Products) you may press the arrow key - > (Detail) and you wil l  be shown 
the detailed SIC codes titfes for the general SIC code 3400 Fabricated Metal Products. At 
that time, you may select a more detailed SIC code by moving the cursor to the code you 
want and pressing (<_J ) (see Figure 25 on the following page) . Please note that if you try 
to access a detailed l ist that does not exist for a code, you will be shown the message "No 
Detailed List Exists for This Selection -- Press Any Key to Continue." 
Selecting general and/or detailed codes affects the way the program searches the 
database. If a general code is selected, the program searches for a series of codes. For 
, example, if you selected 3400 you would get all the codes between 3400 and 3499. If you 
select 3440 you would get all codes between 3440 and 3449. 
You can press the < F1 > key while viewing the l ist of SIC code titles and help 
instructions wil l be displayed on how to select codes. The < F1  > help screen for the 
general SIC codes l ist is shown in Figure 26 on the following page. There is also a < F1 > 
help key available for use while selecting from the detailed SIC codes l ist. 
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Standard I ndustrial Class i f icati on ( S I C )  Codes 
Please enter up to 4 
standard Industrial 
Class i fication Codes 
i--�-DETAIL 3 4 0 0 FABRICATED METAL PRODUCTS��----1 
3 4 10 Metal Cans and Shipping Conta iners 
3 4 1 1 Metal Cans 
3 4 12 Metal Barre l s , and Pai l s  
Press <F7 > f o r  a l ist 
3 4 2 0  cutl ery , Handtools and Hardware 
3 4 2 1  cutlery 
" F l "  
1) 
2 )  
3) 
4) 
3 4 2 3  Hand and Edge Too l s , NEC 
3 4 2 5  Saw Blades and Handsaws 
3 4 2 9  Hardware , NEC 
3 4 3 0  Plumb ing and Heating ,  except electric 
3 4 3 1  Metal S anitary Ware 
3 4 3 2  Plumbing Fixture Fittings and Trim 
�ili1m)i.fi.11Mi&itte.l.�1.i1W�iiiaaimr11n1rm 
3 4 4 1  Fabricated Structural Meta l  
3 4 4 2  Metal Doors , sash , a n d  Trim 
3 4 4 3  Fabricated Plate Work ( Bo i l er Shops ) 
3 4 4 4  Sheet Metal Work 
f ,  + <.....J PgUp PgDn < FS >  -> ( Detai l )  
Figure 2 5 : Select References by Industry -- Detai l ed S I C  Codes 
S tandard Industrial Class i f ication ( S I C )  Codes 
Please enter up to 4 3 4 0 0 FABRICATED METAL PRODUCTS · 
Standard Industrial 3 5 0 0  INDUSTRIAL MACHINERY AND EQUIPMENT 
& OTHER ELECTRIC EQUIPMENT 
TION · EQUIPMENT · 
the fol l owing keys are functi onal : S AND RELATED PRODUCTS 
OUS MANUFACTURING INDUSTRIES 
Home/ Ctrl-Pgup - first e l ement RANSPORTATION 
End/ Ctrl-PgDn - l ast e lement INTERURBAN PASS ENGER TRANS I T  
Pg Up - elements move up a page ND WAREHOUS ING 
PgDn - elements move down a page L SERVICE 
<..:.J - select element SPORTATION 
-> - select deta iled l ist * TION BY AIR 
<- - sel ect general l ist * EXCEPT NATURAL GAS 
< FS >  - f inished sel ecting e lements TION SERVICES 
ESC - - or - IONS 
AS , AND SANITARY S ERVICES 
--- c •  only i f  det a i l ed f i l e  exits ) TRADE .- DURABLE GOODS 
t ,  + <_J PgUp PgDn < F S >  -> ( Deta i l ) 
Figure 2 6 : " Fl "  - Help Key Select References by I ndustry 
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After you have selected the SIC codes you desire, press the < PgDn > key to go 
back to the WRIB  Primary Search Menu, Figure 22. You may then select other Waste 
Types or Processes, and choose up to four of each. The selection process described 
above is the same for waste types and process codes. You may select a maximum of 4 
SIC codes, 4 waste types, and 4 processes. 
After you have chosen your primary search codes, choose option D -- Display 
Reference Count from the WRIB Primary Search Menu. The "Esc" key or "X" option wil l  
return you to the WAAS Main Menu (Figure 6) . The system "Or's" the codes within each 
category, and "And's" the codes across categories. · 
Example 1 :  . If you select SIC code 3400 and you select Waste codes 1 01 and 1 02, the 
system wil l search the database with the fol lowing command:  
Select for (SIC code = 3400) AN D (Waste code = 101  OR Waste code = 1 02) . 
This translates to: 
Select all the references in the WRIB  database that refer to the general category 
SIC = 3400 FABRICATED METAL PRODUCTS (3400-3499) AND also contain 
information about either Waste codes = 1 01 - Aqueous waste with low toxic 
organics content OR = 1 02 - Spent mineral acid with d issolved heavy metals. 
After you have selected option D -- Display Reference Count from the WRIB 
Primary Search Menu, if there is at least one reference in your search criteria, the system 
wil l automatically display the WRIB  Display Reference Count Menu shown below in Figure 
27. 
3.3.3 WRIB Display Reference Count Menu 
After you have selected criteria for your search and pressed option D -- Display 
Reference Count from the WRIB Primary Search Menu (Figure 22) , the system counts the 
number of references that pertain to your search criteria. A message will appear at the 
bottom of the screen if the record count equals zero. If this happens, press the < PgDn > 
key and re-enter your primary search criteria. 
Again ,  if there is at least one reference in your search criteria, the system wil l  
automatically advance to the WRIB  Display Reference Count Menu, see Figure 27. 
WRIB Display Reference Count - Menu 
The number of references you have selected is : 43 
1 - Display Additional Selection criteria 
2 - Display References 
3 - Print References 
4 - Display Search Criteria 
X - Exit to WRIB .Search Menu 
Use f , T to select option and hit ( <_J ) 
Figure 2 7 : WRIB Display Re ference Count Menu 
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For Example 1 described above, the system wil l sort out 43 references that meet 
the criteria 3400 SIC code and waste code numbers 10 1  or 1 02. 
If you select option 1 -- Display Add itional Selection Criteria from the WRIB Display 
Reference Count Menu (Figure 27) , you may further subset the database by selecting 
additional criteria. This option is described in section 3.3.4 WRIB  Additional Selection 
Criteria Menu and section 3.3.5 Additional Search Strategy. 
By selecting option 2 -- Display References, you are allowed to view the selected 
case studies that have been found. This option is described in section 3.3.6 Display 
References. 
By selecting option 3 -- Print Referenc;:es you will be able to print the references or 
case studies you have selected. This option is described in section 3.3. 7 Print 
References. 
By selecting option 4 -- Display Search Criteria you wil l  be able to view the search 
criteria you have used for future ·reference. This option is explained in section 3.3.8 
Display Search Criteria. 
To select any of these options, move the cursor to the option you desire and press (<-' ) .  
3.3.4 WRIB  Additional Selection Criteria Menu 
By selecting option 1 -- Display Additional Selection Criteria from the WRIB Display 
Reference Count Menu, you wil l  access the WRIB  Additional Selection Criteria Menu 
shown below in Figure 28. 
II Fl II 
WRIB Additional Selection Criteria - Menu 
The number of references you have selected is : 4 3  
1 - Industry 
2 - Waste Type 
3 - Process 
4 - Waste Reduction Techniques 
5 - Economic and Other Keywords 
6 - Title 
7 - Author 
O Codes selected 
O Codes · selected 
O Codes selected 
O Codes selected 
O Codes selected 
c - Count All References in This Subset 
X - Exit to Display Reference Count 
Use f ,  T to select option and hit (<_i ) 
Figure 28 : WRIB Additional Selection Criteria Menu 
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3.3.5 Additional Search Strategy 
You may combine the various keywords in more than one way for a search of the 
WRIB  database. Before selecting additional search ·keywords, please note that the 
system wil l  only sort among the subset of references selected, based upon the search 
strategy used in the WRIB Primary Search (see Figure 22) . 
If, for example, SIC code 3400 and waste type 1 01 are selected during the WRIB 
Primary Search, the system will search the database using the fol lowing command: 
Select for SIC code 3400 AND waste type 1 01 . Next, the user selects the Display 
Reference Count to determine how many references meet this search criteria. This 
number is 1 7. 
Next, when the user goes to the WRIB Additional Search Criteria Menu and selects , 
for example, the waste type 1 02,  the system will search the database using the fol lowing 
command: 
Out of the 1 7  references, select for waste type 1 02. Next, the user selects the 
Count All Reference in This Subset to determine how many references meet this search 
criteria. This number is 1 3. 
Therefore, if waste type 1 01 and 1 02 are both selected during the 
WRIB Primary Search, the system wil l look for references with waste 
type 1 01 information OR waste type 1 02 information (as explained in 
Example 1) . 
If waste type 1 01 is selected during the WRIB Primary Search Menu 
and waste type 1 02 is selected in the WRIB  Additional Selection 
Criteria, then the system wil l search all references that contain 
information on waste type 1 01 AND waste type 1 02. In other words, if 
the reference does not contain information on both waste type 1 01 
and 1 02, the reference wil l not be selected. 
· To select criteria using the WRIB Additional Selection Criteria Menu you wil l fol low 
the same procedure as when selecting criteria from the WRIB  Primary Search Menu 
(Figure 22) , except that you may now select up to 10 criteria codes instead of 4 criteria 
codes. 
For example, if you chose option 4 -- Waste Reduction Techniques from the WRIB 
Additional Selection Criteria Menu (Figure 28) , you may type in up to 1 0  Waste Reduction 
Techniques codes. You can access a l ist of waste reduction techniques avai lable by 
pressing < F7 >  as shown in Figure 29 shown on the fol lowing page. To select the 
technique you want move the cursor to the desired technique and press ( <___J ) • 
When finished selecting codes press < F8 > or < ESC > to return to the select 
references screen. After you are finished entering or selecting criteria codes press the 
< PgDn > key to return to the Additional Selection Criteria Menu. 
Please note that the additional selection criteria search process is slower than the 
WRIB  Primary Search because the system must search through the INFOBASE.DBF 
instead of the index database fi les. The structure of the INFOBASE.DBF allows a 
reference to be identified by: 4 SIC codes, 1 0  waste codes, 7 process codes, 1 3  waste 
reduction techniques, 1 6  keywords, a 80 character tit le, and a 20 character author (see 
Appendix G WRAS Data Dictionary for the structure of all database fi les) . 
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Please enter u 
Waste Reductio 
Techniques 
Waste Reduction Techniques 
01 Equipment or Technology Modification 
02  Process Mod i fication or Substitution 
0 3 Product Reformulation or Redes ign Press <F7> for 
1 ) 
2 ) 
3 ) 
4 )  
5 ) 
6) 
7 )  
8 )  
9) 
1 0 ) 
04 Process Raw Materials Modification or Substitut ion 
05 Better Housekeeping 
06 Waste Stream Segregation 
07 Ons ite Recycl ing or Recovery for Reuse 
08 Offs ite Recycling or Recovery for Reuse ( Material 
09 Management Strategies 
10 Waste Reduction Audits 
11 Wastewater Reduction Reuse 
12 General Information on Waste Reduct ion 
t , <-1 PgUp PgDn <F8> 
Figure 2 9: Waste Reduction Techniques -- WRIB Additional Sel ect ion Criteria 
After you are done seleding additional criteria, seled option C -- Count All 
References in This Subset, from the WRIB Additional Seledion Criteria Menu (Figure 28) 
to count the number of references in the your subset. 
As explained in Example 1 (page 27) , by seleding additional criteria, the system 
"OR's" the codes within a category, and "AND's" the codes across categories. 
Example 2: Suppose the database has been sorted by the criteria mentioned 
above; SIC = 3400 and waste code = 1 01 or waste = 1 02. Now you would l ike to know if 
any references in this subset have waste redudion technique information on equipment or 
technology modification OR process modification or substitution which you learned about 
in the WAAC program. 
· . 
To accomplish this, seled option 4 -- Waste Redudion Techniques from the WRI B  
Additional Selection Criteria Menu. Next, either type in 01 Equipment o r  Technology 
modification and 02 Process Modification or Substitution, or press F7 and use the arrow 
keys to highl ight each of the desired techniques, then press ( <.....1 ) • The system wil l  
search the database with the fol lowing command: 
Seled for { (SIC code = 3400) AND (Waste code = 1 01 OR Waste code = 1 02) } 
AND (Waste redudion technique = 01 OR Waste redudion technique = 02) . 
This translates to: 
Seled all the references in the database that refer to the general category SIC = 
3400 FABRICATED M ETAL PRODUCTS (3400-3499) AND also contain information 
about either Waste codes = 1 01 - Aqueous waste with low toxic organics content 
OR = 1 02 - Spent mineral acid with dissolved heavy metals AND also contains 
information on either Waste redudion techniques = 01 - Equipment or Technology 
Modification OR = 02 - Process Modification or Substitution. 
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Press < PgDn > to get back to the WRIB  Additional Selection Criteria Main Menu 
and then select option C -- Count Al l References in This Subset. As shown below in Figure 
30, the system will automatically count all the references that meet your selected criteria. 
WRIB Additional Selection Criteria - Menu 
Working on Reference 43 of 43 
1 - Industry 
2 - Waste Type 
3 - Process 
4 - Waste Reduction Techniques 
5 - Economic and Other Keywords 
6 - Title 
7 - Author 
References found 32 
32 References 
c - count Al l References in Thi s  Subset 
X - Exit to Display Reference Count 
Use f ,  + to select option and hit ( <_J ) 
Counting the number of selected references - Please wait 
Figure 30 : Count All References -- WRIB Additional Selection Criteria 
You may continue to subset the database by following this procedure until you 
have a desired count of references. (See Appendix E for Economic and Other Keywords 
Codes and Appendix F for Waste Reduction Techniques Codes) . If you select option 6 -­
Title ,  you are provided space to type in a title of a waste reduction reference 
(approximately 80 characters) . If you select option 7 -- Author, you are provided space to 
type in an author's name (approximately 20 characters) . 
When you are done selecting criteria codes, choose option X -- Exit to Display 
Reference Count from the Additional Selection Criteria Menu to go back to the Display 
Reference Count Menu (Figure 27) . 
3.3.6 Display References 
By choosing option 2 Display Reference Count from the WRIB  Display Reference 
Count Menu (Figure 27) , the system will display headl ines for all the selected references. 
A headline is not necessarily the title of the reference; however, the headline gives the 
reader an idea of what waste reduction information is contained in the reference. 
Based on Example 2 mentioned above; Figure 31 displays the first page of 
headl ines for the 32 abstracts found. The 32 abstracts were chosen based on SIC code 
3400 (Fabricated Metal Products) and waste codes 1 01 (Aqueous waste with low organics 
content) or 1 02 (Spent mineral acid with d issolved heavy metals) and waste reduction 
techniques 01 (Equipment or Technology Modification) or 02 (Process Modification or 
Substitution) . 
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" Fl " Page 1 of 6 
Waste Reduction Information Bibliography - Headl ine List 
INMf#..imiiif�!J.RtiiimV.8il&t.iii'-MW.liMii.a.iii*ifJiiiiliUlW@mmmm1&]@l@ 
requirements 9 0-9 9 % "  
2 .  "Wire electroplating rinse system reduces rinse water and waste water 
by 9 5% . 11 
3 .  "Segregation of chrome III and aluminum hydroxide sludges reduces 
hazardous waste discharge and produces salable by-product" 
4 .  " Copper recovery system reduces wastes and operating costs from bright 
dipping process" 
· 
5 .  "Hazardous waste generation in metal finishing can be s ignificantly 
reduced" 
6 .  " Proper rinse tank design saves water for electroplaters " 
t Next Headl ine <PgDn> Next Page o f  Headl ines <<-1 > Select Headl ine 
+ Previous Headl ine <PgUp> Previous Page . o f  Headl ines <FlO> Mark Re f for print 
Fiqure 3 1: Waste Reduction Information Bibliography -- Headl ine List 
You may choose to view a reference abstract by moving the cursor to a headline 
and pressing ( <....J ) • If you want the reference abstracts printed, use the < F1 O > key to 
mark the headlines of the abstracts you would like printed. To print the abstracts you 
have selected or to print all 32 abstracts found, press < Esc> to go back to the WRIB  
Display Reference Count Menu. Next, you would select option 3 - - Print References for 
the available print choices. The Print References option is explained in see section 3.3. 7 
Print References. 
After choosing a headline press ( <....J ) to view the abstract. The system wil l  show 
you a screen with the reference information and the abstract. An example of a reference 
1s shown in Figure 32. 
You may use the arrow keys, and the < PgUp > and < PgDn > keys to browse 
through the abstract. When you are done, press < Esc > to return to the Waste Reduction 
Information Bibl iography -- Headline List. You may choose other headlines, or press 
< Esc > to return to the WRIB Display Reference Count Menu (Figure 27) . 
3-27 
" Countercurrent r ins ing of work p i eces can reduce rinse water requ i rements 
9 0-9 9 % 11 
Citat ion : 
T it l e :  Wa�er Conservation for E lectroplat ers ; Countercurrent Rins ing 
. ·  ":.. 
Author : Hunt , G . , Editor 
Pub : N . C .  Dept . o f  Natural Resources and Community Development , 19 85 : Sp 
������������������Abstract :����������������--.
Counter_-current rins ing o f  p l ated work p i eces can reduce rinse water 
requ irements by 90 - 9 9 % . In a mul t istage counter-current rinse system , 
fresh rinse water enters the l a st rinse tank compartment v i a  a submerged pipe 
d i st r ibutor . It f l ows over and under part i tions into the preceding rinse 
tank c ompartment , and s o  forth . Air spargi ng i s  provided in a l l  rinse tank 
compartments v i a  submerged p ipe distributors . Drawbacks are the capital cost 
a s s o c i ated with the instal l at i on o f  additional tanks , pumps , p iping , etc. , as 
wel l  a s  the additional space requ irements . Payback in a two-tank system 
studied was 7 0  weeks . 
f , + < PgUp> , <PgDn> Move within Abstract <Esc> Headl ines 
F i gure 3 2 :  WRI B Abstract Citation 
3.3.7 Print References 
By selecting option 3 -- Print References from the WRIB Display Reference Count 
Menu, the WRIB  Print Menu will be displayed shown as below in Figure 33. You have a 
choice of three different formats for printing the references. 
WRI B - Print Menu 
1 - Print Citati on Format 
2 - Print Brief Format 
3 - Print Deta i l ed Format 
4 - Print S earch Criteri a  
X - Return to Ma in Menu 
Use f ,  + to select option and hit ( <_i ) 
F igure 3 3 :  WRI B Print Menu 
. . By �ele�in� option 1 -- Print Citation Format, you are allowed to print o_nly t�e b1bhograph1c c1tat1on of the references you have selected (an example is provided 1n 
Figure 35) . 
By selecting option 2 -- Print Brief Format, you are allowed to print a brief format of 
the references you have selected (an example is provided in Figure 36) . 
By selecting option 3 -- Print Detailed Format, you are allowed to print a detai led 
format of the references you have selected (an example is provide in Figure 37) . 
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By selecting option 4 -- Print Search Criteria, you are allowed to print the criteria 
codes you selected for your search of the WRIB  database. This option is explained in 
section 3.3.8 Display Search Criteria. 
You can print directly to a printer or to a fi le. Once you have selected the print 
option you desire ,  you wil l  be asked the fol lowing questions: . 
"Print All.1 References or the Marked References (A/M)?" 
[The number of references available depends on your search criteria; for Example 
2 mentioned above, the system would ask if you would l ike to "Print Al l  32 
References or the Marked References (A/M)?"] 
"Direct output to Printer or ASCI I  Text File prtfile.prn (P /T)?" 
To print to an ASCII text file, enter ''T" at the question prompt. The system will ask 
you to type in a name (up to eight characters) to identify your output file . 
Please enter a name to cal l  this print file ........ . PRN 
If you do not select a name, the system wil l  use the default fi le name PRTFI LE. PRN.  
I f  you select a fi le name that already exists, the system will warn you, and al low you to 
replace the existing file or to type in another name. The system will then "send" your 
screens to the file and return you to the WRIB  Print Menu (Figure 33) . 
The system is set up to allow the user to print all of the references that meet the 
user's search criteria, or to print marked references. In order to print marked references 
the user must have selected the headlines of the desired references using the < F1 O > 
key. Headl ines are d isplayed in the Waste Reduction Information Bibl iography -- Headl ine 
List (Figure 3 1 ) .  
Once the user has selected the print option and answered the above questions, the 
user has three choices for sorting the references to be printed. After answering the above 
questions, the user is shown the WRIB  Print Menu screen (Figure 34) . 
WRI B - Print Sort Menu 
1 - No Sort ( Record Numbers ) 
2 - Sort on Author 
3 - Sort on Title 
X - Return to Print Menu 
Use t , + to select opt ion and hit ( <_J ) 
Figure 3 4 : WRIB Print sort Menu 
. ..  - . . . 
By selecting option 1 -- No sort (Record Numbers) , either the marked references or 
all the references in the subset wil l be printed in the order they appear in the Headl ine List. 
By selecting option 2 -- Sort on Author, the references you have selected to be 
printed wil l  be printed by author in alphabetical order. 
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By selecting option 3 -- Sort on Title, the references you have selected to be printed 
wi l l  be printed by the title of the waste reduction reference in alphabetical order. 
To select any of these options, move the cursor to the option you desire and 
press( <_J ) • If you select option X -- Return to Print Menu, you wil l display the Print 
Menu (Figure 33) . 
The fol lowing are examples of the print formats you can select :  
WASTE REDUCTION INFORMATION BIBLIOGRAPHY 
CITATION PRINTOUT 
Reference ID # 87 Organizational report 
Hunt, G. Water Conservation for Electroplaters ; Countercurrent 
Rinsing. N .C. Dept. of Natural Resources and Community Development, 
1 985: 5p 
Figure 3 5 : WRI B C itat i on Print Format 
WASTE REDUCTION INFORMATION BIBLIOGRAPHY 
BRIEF PRINTOUT Reference ID # 87 
Headl ine : 
"Countercurrent rinsing of work pieces can reduce rinsewater 
requirements 90-99%" 
Citation :  
Title :  Water Conservation for Electroplaters; Countercurrent Rinsing 
Author: Hunt, G. 
Pub: N .C. Dept. of Natural Resources and Community Development, 1 985: 5p 
Abstract: 
Counter-current rinsing of plated work pieces can reduce rinse 
water requirements by 90 - 99%. In a multistage counter-current rinse 
system ,  fresh rinse water enters the last rinse tank compartment via a 
submerged pipe distributor. It flows over and under partitions into 
the preceding rinse tank compartment, and so forth. Air sparging is 
provided in all rinse tank compartments via submerged pipe 
d istributors. Drawbacks are the capital cost associated with the 
installation of additional tanks, pumps, piping , etc. , as wel l as the 
add itional space requirements. Payback in a two-tank system studied 
was 70 weeks. 
Figure 3 6 :  WRI B Brief Print Format 
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WASTE REDUCTION INFORMATION B IBLIOGRAPHY 
DETAILED PRINTOUT Reference ID # 87 
Headl ine: "Countercurrent rinsing of work pieces can reduce rinsewater 
requirements 90-99%" 
Industry /SIC Code: 3471 Plating, and Pol ishing 
3479 Metal Coating and All ied Services 
3400 FABRICATED METAL PRODUCTS 
Process or waste sources: Rinse baths, spray, etc. ; Rinsing ; 
Drag-out, bath ; Cleaning ; Electroplating ; Metal finishing ; Metals , 
cleaning 
Wastes: Aqueous waste with low toxic organics content; Spent mineral 
acid with dissolved heavy metals ;  Alkal ine solution with metals but no 
cyanides; Alkaline solution with metals and cyanides 
Waste Reduction Technique: Equipment or Technology Modification ;  
Process Modification or Substitution ; Better Housekeeping ; Onsite 
Recycling or Recovery for Reuse; Wastewater Reduction 
Economic and Other Keywords: ECONOMIC EVALUATION ; Payback period 
Abstract: Counter-current rinsing of plated work pieces can reduce 
rinse water requirements by 90 - 99%. In a multistage counter-current 
rinse system,  fresh rinse water enters the last rinse tank compartment 
via a submerged pipe distributor. It flows over and under partit ions 
i nto the preceding rinse tank compartment, and so forth . Air sparging 
is provided in al l  rinse tank compartments via submerged pipe 
distributors. Drawbacks are the capital cost associated with the 
instal lation of additional tanks, pumps, piping , etc. , as wel l  as the 
additional space requiremE311ts. ,  payback in a two-tank system studied 
was 70 weeks. 
Citation : Hunt, G. Water Conservation for Electroplaters ; 
Countercurrent Rinsing. N .C.  Dept. of Natural Resources and Community 
Development, 1 985: Sp 
Contact: Company: Don't know 
Address : Don't know 
Figure 3 7 : WRIB Deta i l ed Print Format 
3.3.8 Display Search Criteria 
By selecting option 4 -- Display Search Criteria from the WRIB Display Reference 
Count Menu, you wil l  view a l isting of the criteria codes you selected in your search of the 
WRIB  database (see Figure 38 on the fol lowing page) . 
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By displaying selection criteria, the user can keep a record of searches for future 
reference . Additionally, the user can print the search criteria by selecting the option 4 - ­
Print Search Criteria from the WRIB Print Menu (Figure 33) . 
Figure 38 shown below is based on Example 2 mentioned above. 
WRIB Search Criteria 
PRIMARY SEARCH Reference Count : 3 2  
( 3 4 0 0 )  FABRICATED METAL PRODUCTS 
. 
Aqueous waste with low toxic organic content OR Spent mineral acid with 
dissolved heavy metals 
MODIFIED SEARCH : 
Equipment or Technology Modification OR Process Modification or 
Substitution 
Figure 3 8 :  WRIB Search Criteria 
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Chapter 4 
USE OF THE SYSTEM UTILITIES 
By selecting option 4 -- System Utilities from the WAAS Main Menu (Figure 6) , you 
will be shown the WAAS System Util ities Menu as i l lustrated below (Figure 39) . 
WRAS system Util ities - Menu 
Waste Reduction Advisory System 
1 - Printer Setup 
2 - Print Answer File 
3 Update WRIB 
4 - Add Locations to References 
5 - Clear Answer File 
X - Exit to WRAS main Menu 
4.1 Printer Setup 
t t 1 t t .  and hi' t  (<_J ) Use ' +  o se ec op ion 
Figure 3 9 :  WRAS System Util ities Menu 
By selecting option 1 -- Printer Setup from the WAAS System Uti l ities Menu, you wi l l  
be shown Figure 40 below which wil l  g ive instructions on choosing a printer from a l ist of 
printers, or instructions on how to setup your own printer. 
Printer Setup Instructions 
This database requires either a dot matrix or a LaserJet printer . 
You must select the printer on the foll owing menu that corresponds to 
the printer currently connected to your computer .  I f  you do not select 
the correct printer , you may not get the desired printed output . 
You may also speci fy a printer that is not on the l i st .  Use the 
"Other" option and speci fy the desired setup string for your printer . 
I f  unsure o f  your printer ' s  setup strings , refer to the user ' s  guide 
under printer setup strings . 
An example setup string follows : 
chr ( 2 7 )  + ' - '  + chr ( O )  
However , s ince most printers are supported you may not need t o  do this . 
PRESS ANY KEY FOR PRINTER SETUP MENU . 
Figure 4 0 :  Printer Setup Instructions 
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You may either choose a printer from the l ist of printers shown in Figure 41  below, 
or select "Other printer" , to type in your own setup strings. To select from the l ist, move 
the cursor to the appropriate printer using the arrow keys, and press ( <_1 ) • The 
system wil l  return you to the WAAS System Uti l ities Menu (Figure 39) . 
To select a printer that is not on the l ist, select "Other printer", and the system wil l  
ask you to enter the printer's name, the compressed print setup string, and the string 
used to reset the printer. Check your printer's user manual to find these setup codes. 
When you are done, the system wil l  take you back to the WAAS System Utilities Menu. 
Printer S e l ection 
Current printe r : Al l Epsons , I BMs , and compatibles 
Sel ect new p r i nter : 
. 
Al l . ...Ep sons , I BMs , and compatibles 
HP LaserJet 
Other p rinter ( user spec i f i ed )  
Enter s etup stri ng bel ow : 
Enter Printer n ame : 
Compressed . Pr i nt : 
Reset Printer : 
F i gure 41: P�inter Select ion 
4.2 Print Answer File 
You may print two answer files by selecting option 2 -- Print Answer File from the 
WAAS System Util ities Menu (Figure 39) . You wil l then be shown the WAAS System 
Uti l ities Print Answer File Menu (Figure 42) . 
WRAS System Uti l ities 
Print Answer F i l e  - Menu 
1 - Print A l l  current Answers 
2 - Print Technical Ass istance Information 
X - Exit to WRAS System Uti l ities Menu 
Use f , • to select option and hit ( <.....I ) 
F igure 4 2 : WRAS System Uti l ities -- Print Answer File 
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All answers to the questions of the WRAC are stored by SIC code. Therefore, this 
storage wil l  provide a summary of what waste reduction methods are being used by 
industry group. Hopefully, this type of summary can be used to direct research on 
alternative technologies to increase waste reduction activity. To print al l the answers 
(including "Other (Specify)") , select option 1 -- Print All Current Answers from the Print 
Answer Menu (Figure 42) . The system wil l print the answer fi le information sorted by 
Topic, Question, Response, and SIC code. It wil l  print the cumulative counts for each 
Topic, Question, and Response combination. 
Each user who requests additional information from HWRIC in the technical 
assistance portion of the WAAC is requested to give a mail ing address for the additional 
information to be sent. To print this l ist, select option 2 -- Print Technical Assistance 
Information from the Print Answer File Menu. 
4.3 Updating the WRI B  
The WRIB may be  updated by selecting option 3 -- Update the WRIB  from the 
WAAS System Utilities Menu (Figure 39) . This option is provided for future product 
development. However, the user may update the WRIB  via this method. 
HWRIC wil l ,  upon request, provide to waste reduction technical assistance 
providers a computer program to add case studies to the WRIB.  If the case studies that 
are added to a system are not also provided to HWRIC, then additional upgraded versions 
wil l  not contain these case studies. 
Note that if the user wants to update the WRIB  using this option , the reference 
numbers that are used should be different from the reference numbers current ly used in 
the WRIB. If you select a reference number that is already taken, the system wi l l overwrite 
the established reference. If you elect to update, use reference numbers 90000000 to 
99999999 for your reference identification numbers. 
After selecting option 3, the following screen wil l  be displayed: 
This routine wil l  update the Information Base with the new information stored 
in the file " Infobase . txt" , and abstract f iles " [ Refid ] . REF" , where [ Re f id )  
- i s  the Reference I D  in the Information Base . 
Enter the disk drive/directory where your f iles are stored 
( e . g . , a :  or c : )files) . Press Esc to quit 
Figure 4 3 : Updating the WRIB 
After you enter the d irectory, the system will check that d i rectory for the 
" lnfobase.txt" fi le and the "* .REF" files. If the " lnfobase.txt" fi le is not in the specified 
directory, the system writes a warning to the screen. If there are no abstract fi les 
(i .e . , "* .REF") , the system also writes a warning to the screen. Note that the abstracts may 
be updated without updating the reference information. 
The system expects to have an ASCI I  (text) fi le (named " lnfobase.txt") for the main 
database , and individual abstract files for the abstract information. 
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The main text file should be in the fol lowing format, with one reference per l ine: 
Field 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
Field Name 
REFID 
TREF 
PREVIEW 
SORGAN 
SADDRESS1 
SADDRESS2 
SPHONE  
SCON 
TITLE 
AUTHOR 
CITATION 
AREF 
HCREF 
SOURCE 
SCODE 
WDISC 
SIC1 
SIC2 
SIC3 
SIC4 
PROCESS1 
PROCESS2 
PROCESS3 
PROCESS4 
PROCESS5 
PROCESS6 
PROCESS? 
WASTE1 
WASTE2 
WASTE3 
WASTE4 
WASTES 
WASTES 
WASTE7 
WASTES 
WASTES 
WASTE1 0  
TECHNIQ 
KEYWORDS 
ABSTRACT 
HEADLINE  
Type Width 
Numeric 8 
Numeric 1 
Numeric 1 
Character 30 
Character 20 
Character 20 
Character 25 
Character 30 
Character 1 00 
Character 30 
Character 200 
Numeric 1 
Numeric \ 1 
Character 1 20 
Numeric 2 
Numeric 1 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 4 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 3 
Character 39 
Character 80 
Memo 1 0  
Character 1 60 
Dec Description 
Reference ID  
Reference Type (e.g . ,  Book) 
Peer reviewed reference code 
Company where study done 
Address 1 
Address 2 
Phone number 
Contact person 
Title 
Author 
Citation 
Available Reference 
Hard Copy available 
Source for hard copy 
Source code (e.g . ,  confidential) 
Reference description 
Industry code 1 
Industry code 2 
Industry code 3 
Industry code 4 
Process code 1 
Process code 2 
Process code 3 
Process code 4 
Process code 5 
Process code 6 
Process code 7 
Waste code 1 
Waste code 2 
Waste code 3 
Waste code 4 
Waste code 5 
Waste code 6 
Waste code 7 
Waste code s 
Waste code 9 
Waste code 1 0  
Technique codes (2 char sep. by ; )  
Keyword codes (4 char sep. by ; )  
Abstract memo field 
Headl ine for reference 
The record length for this file should be 954 bytes. 
The abstract fi les should be created with a word processor that can save fi les as ASCI I  
text files. The margins you should use i n  your word processor for this purpose are 1 and 
78. The name of each abstract fi le should be " [Refid] .REF", where the information base 
reference I D  is substituted for the [Refid] part of the fi le name. 
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4.4 Adding Location Codes to References 
Location codes {eq. cal l  number, file number or whatever system is used at your 
site) are provided so that users can add individualized location codes to find references at 
their locations. Adding location codes is optional, and, unless location codes are 
programmed, location codes wil l  not print out. By selecting option 4 -- Add Locations to 
References from the WAAS System Utilities Menu (Figure 39) , you wil l be shown the Add 
Location Codes Menu {Figure 44) below. 
WRAS System Util ities 
Add Location Codes - Menu 
1 - Add Location Codes from Keyboard 
2 - Add Location Codes from File 
X - Exit to WRAS System Uti l ities Menu 
Use f ,  + to select option and hit ( <-1 ) 
Figure 4 4 : WRAS System Uti l ities -- Add Location Codes 
Selecting option 1 -- Add Location Codes from Keyboard from the WAAS Add 
Location Codes Menu, allows the user to add location codes one at a time from the 
keyboard. The reference identification number is obtained by printing the reference in 
citation format {see Figure 35) . As shown below the user wil l  be prompted for the 
reference ID number and the location code for each reference. Press (<-1 ) after each 
entry. 
Enter Reference ID Number and Location Press ESC to quit 
Reference ID Location 
Figure 4 5 :  Prompt Screen For Entering Location Codes 
Selecting Option 2 -- Add Location Codes from Fi le, wil l  read an ASCI I  fi le which 
can be created in any word processing package that al lows the output of this type of file . 
The format assigns the first 8 spaces to the reference ID  and the next 20 spaces is for the 
location code. 
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This routine will add to the location file with new information stored 
in the file ."location. txt" . 
Enter the disk drive/directory where your files are stored 
( e . g . , a :  or c : \files) .  Press Esc to quit 
Figure 4 6 :  Add Location Codes From File Screen 
4.5 Clearing Answer Files 
Two WRAC files are saved by the system. The first one is the technical assistance response file which stores the requests for additional information. The other fi le saved is a summary of al l responses g iven by all users of the system depending upon the SIC code entered upon in itialization of the WRAS system. Both these fi les should be printed out before clearing the files. The program wil l  g ive you a final message if you want to clear either of these fi les. Responding Yes to this question wil l  clear the fi le. Otherwise, the operation wil l  be aborted. 
WRAS system Utilities 
Clear Answer File - Menu 
1 - Clear Technical Assistance Responses 
2 - Clear Count for All Responses 
X - Exit to WRAS System Utilities Menu 
Use f ,  + to select option and hit ( <_J ) 
Figure 4 7 : WRAS System Utilities -- Clear Answer File 
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Appendix A: CONTR I BUTO RS TO TH E DEVELO P M ENT 
OF TH E WRAS 
State of California 
J im Potter 
Toxic Substances Control Division 
Dept. of Health services 
P .O.  Box 942732 
Sacramento, CA 94234-7320 
Kim Wi lhelm 
Alternative Technology Section 
Dept. of Health Services 
744 P Street 
Sacramento, CA 9581 4 
State of I l l inois 
Frank Brookfield 
Christina Komadina 
Gary M i l ler 
Wi l l iam Tancig 
David Thomas 
Sara Tompson 
Claudia Washburn 
Al isa Wickl iff 
Hazardous Waste Research and Information Center 
Dept. of Energy and Natural Resources 
1 East Hazelwood Drive 
Champaign,  II 6 1 820 
Peter Ashbrook 
Environmental Health and Safety 
University of I l l inois 
202 Agricultural Engineering Bui lding 
U rbana, IL 6 1 801  
Henry Szadziewicz 
Center for Neighborhood Technology 
2 1 25 W North Ave 
Chicago, II 6064 7 
Wayne Wesolowski 
Dept. of Chemistry and Biochemistry 
I l l inois Benedict ine College 
5700 Col lege Road 
Lisle ,  IL 60532 
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State of I ndiana 
Harry Wil l iams 
Dept. of Environmental Management 
Office of Technical Assistance 
1 05 S. Meridian 
Indianapol is ,  IN 46225 
State of Maryland 
Wi l l iam Sloan 
Maryland Environmental service 
2020 Industrial Drive 
Annapol is ,  M D  2 1 401 
State of Massachusetts 
Lee Dane 
Dept. of Environmental Management 
Division of Safe Waste Management 
1 00 Cambridge Street 
Boston, MA 02202 
State of Minnesota 
Cindy Mccomas 
Minnesota Technical Assistance Program 
University of M innesota 
420 Delaware St. , SE 
Box 1 97 Mayo 
M inneapol is ,  MN 55455 
State of New York 
Marian Mudar 
N .Y. State Environmental Faci l it ies Corporation 
50 Wolf Road 
Albany, NY 1 2205 
State of North Carol ina 
Gary Hunt 
Roger Schecter 
Pol lut ion Prevention Pays Program 
Dept. of Natural Resources and Community Development 
P .O.  Box 27687 
Raleigh ,  NC 276 1 1 -7687 
State of Ohio 
Jeff Schick 
Dept. of Development 
65 E State Street 
Columbus, OH 43066-0330 
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State of Pennsylvania 
Wil l iam Arble 
Pennsylvania State University 
PEN NT AP 
1 527 Wil l iam Street 
University Park, PA 1 6801 
Edgar Berkey 
Center for Hazardous Materials Research 
320 Wil l iam Pitt Way 
Pittsburgh ,  PA 1 5238 
State of Rhode Island 
Eugene Pepper 
Office of Environmental Coordination 
9 Hayes Street 
Providence, RI 02908 
State of Tennessee 
George Smelcer 
Center for Industrial Services 
Un iversity of Tennessee 
401 Capital B lvd Bui ld ing 
Nashville ,  TN 3621 9 
State of Wash ington 
Jay Shepard 
Glenn Lamb 
Dept. of Ecology 
Solid and Hazardous Waste Program 
Mai l  Stop PV- 1 1 , 
Olympia, WA 98504-871 1  
U .S. Department of Defense 
Mike Domkowski 
ORMS 
74 N. Washington St. 
Battle Creek, M l  490 1 6  
U .S. Environmental Protection Agency 
Elaine Eby 
James Lounsbury 
Office of Sol id waste 
401 M Street SW, WH-565 
Washington, DC 20460 
Nancy Grundahl 
Region I l l  
841 Chestnut Bldg 
Phi ladelphia, PA 1 91 07 
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U.S .  Environmental Protection Agency Can't 
Harry Freeman 
Office of Research and Development 
Risk Reduction Engineering Lab 
26 W. Martin Luther King Drive 
Cincinnat i ,  OH 45268 
Myles Morse 
Office of Environmental Engineering and 
Technology Demonstration 
401 M Street, SW 
Washington ,  DC 20460 
Province of Ontario 
Ken Bradley 
Dale Miner 
Ontario Waste Management Corporation 
2 Bloor West, 1 1 th Floor 
Toronto, Ontario 
Canada M4W3E2 
ICF Incorporated 
M ichael Cohen 
Versar 
Phase Linear Systems, Inc. 
9300 Lee Highway 
Fairfax, VA 2203 1 - 1 207 
Carl St. Cin 
ICF Technology 
International Square 
1 850 K Street, NW 
Washington,  DC 20006 
Marvin  Drabkin 
6850 Versar Center 
Springfie ld , VA 221 51  
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Appendix B: SIC Codes* 
0 100 AGRICULTURAL PRODUCTION CROPS 
01 1 O Cash Grains 
01 30 Field Crops, Except Cash Grains 
01 60 Vegetables and Melons 
01 70 Fruit and Tree Nuts 
01 80 Horticultural Specialties 
01 90 General Farms,  Primarily Crop 
0200 AGRICULTURAL PRODUCTION - LIVESTOCK 
021 O Livestock, Except Dairy and Poultry 
0240 Dairy Farms 
0250 Poultry and EgQS 
0270 Animal Specialties 
0287 Agricultural Chemicals 
0290 General Farms, Primarily Animal 
0700 AGRICULTURAL SERVICES 
071 O Soil Preparation Services 
0720 Crop Services 
0740 Veterinary Services 
0750 Animal Services, Except Veterinary 
0760 Farm Labor and Management Services 
0800 FORESTRY 
081 0  Timber Tracts 
0830 Forest Products 
0850 Forestry Services 
0900 FISH I NG, HUNTING, AND TRAPPING 
091 O Commercial Fishing 
0920 Fish Hatcheries and Preserves 
0970 Hunting, Trapping, Game Propagation 
1 000 METAL M IN ING 
10 10  I ron Ores 
1 020 Copper Ores 
1 030 Lead and Zinc Ores 
1 040 Gold and Si lver Ores 
1 060 Ferroalloy Ores, Except Vanadium 
1 080 Metal Mining Services 
1 090 Miscellaneous Metal Ores 
1 200 COAL M IN ING 
1 220 Bituminous Coal and Lignite Mining 
1 230 Anthracite M ining 
1 240 Coal Mining Industries 
1 300 OIL AND GAS EXTRACTION 
13 10  Crude Petroleum and Natural Gas 
1 320 Natural Gas Liquids 
1 380 Oi l and Gas Field Services 
1 400 NONMETALLIC M INERALS, EXCEPT FUELS 
1 41 O Dimension Stone 
1 420 Crushed and Broken Stone 
1 440 Sand and Gravel 
1 450 Clay, Ceramic & Refractory M inerals 
1 470 Chemical and Fertil izer Minerals 
1 480 Nonmetal l ic M ineral Services 
1 490 M iscel laneous Nonmetall ic M inerals 
1 500 GENERAL BUILDING CONTRACTORS 
1 520 Residential Bui lding Construction 
B- 1 
1 530 Operative Bui lders 
1 540 Nonresidential Bui lding Construction 
1 600 HEAVY CONSTRUCTION , EXCEPT BUILDING 
16 10  Highway and Street Construction 
1 620 Heavy Construction, Except Highway 
1 700 SPECIAL TRADE CONTRACTORS 
1 71 0  Plumbing, Heating, Air-Conditioning 
1 720 Painting and Paper Hanging 
1 730 Electrical Work 
1 7  40 Masonry, Stonework, and Plastering 
1 750 Carpentry and Floor Work 
1 760 Roofing, Siding, and Sheet Metal Work 
1 770 Concrete Work 
1 780 Water Wel l  Dri l l ing 
1 790 M iscel laneous Special Trade Contractors 
2000 FOOD AND KIN DRED PRODUCTS 
201 O Meat Products 
201 1 Meat Packing Plants 
201 3  Sausages and Other Prepared Meats 
201 5  Poultry Slaughtering and Processing 
2020 Dairy Products 
2021 Creamery Butter 
2022 Cheese, Natural and Processed 
2023 Dry, Condensed, Evaporated Products 
2024 Ice Cream and Frozen Desserts 
2026 Fluid Mil k  
2030 Preserved Fruits and Vegetables 
2032 Canned Specialties 
2033 Canned Fruits and Vegetables 
2034 Dehydrated Fruits, Vegetables, Soups 
2035 Pickles, Sauces, and Salad Dressing 
2037 Frozen Fruits and Vegetables 
2038 Frozen Specialties, NEC 
2040 Grain Mi l l  Products 
2041 Flour and Other Grain Mi l l  Products 
2043 Cereal Breakfast Foods 
2044 Rice Mi lling 
2045 Prepared Flour M ixes and Doughs 
2046 Wet Corn Mi l l ing 
2047 Dog and Cat Food 
2048 Prepared Feeds, NEC 
2050 Bakery Products 
2051 Bread, Cake, and Related Products 
2052 Cookies and Crackers 
2053 Frozen Bakery Products, Except Bread 
2060 Sugar and Confectionery Products 
2061 Raw Cane Sugar 
2062 Cane Sugar Refining 
2063 Beet Sugar 
2064 Candy & Other Confectionery Products 
2066 Chocolate and Cocoa Products 
2067 Chewing Gum 
2068 Salted and Roasted Nuts and Seeds 
2070 Fats and Oils 
207 4 Cottonseed Oi l Mi l ls 
2075 Soybean Oi l Mi l ls 
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2076 Vegetable Oil M il ls 
2077 Animal and Marine Fats and Oils 
2079 Edible Fats and Oils, NEC 
2080 Beverages 
2082 Malt Beverages 
2083 Malt 
2083 Malt 
2084 Wines, Brandy, and Brandy Spirits 
2085 Distilled and Blended Liquors 
2086 Bottled and Canned Soft Drinks 
2087 Flavoring Extracts and Syrups, NEC 
2090 Miscellaneous Food and Kindred Products 
2091 Canned and Cured Fish and Seafoods 
2092 Fresh or Frozen Prepared Fish 
2095 Roasted Coffee 
2096 Potato Chips and Similar Snacks 
2097 Manufactured Ice 
2098 Macaroni and Spaghetti 
2099 Food Preparations, NEC 
21 00 TOBACCO PRODUCTS 
21 1 0  Cigarettes 
21 1 1  Cigarettes 
21 20 Cigars 
21 21  Cigars 
2130 Chewing and Smoking Tobacco 
2131  Chewing and Smoking Tobacco 
21 40 Tobacco Stemming and Redrying 
2 141  Tobacco Stemming and Redrying 
2200 TEXTILE M ILL PRODUCTS 
221 O Broadwoven Fabric M il ls, Cotton 
221 1 Broadwoven Fabric M il ls , Cotton 
2220 Broadwoven Fabric Mi l ls ,  Manmade 
2221 Broadwoven Fabric M il ls , Manmade 
2230 Broadwoven Fabric Mi l ls ,  Wool 
2231 Broadwoven Fabric M ills ,  Wool 
2240 Narrow Fabric Mi l ls 
2241 Narrow Fabric Mi l ls 
2250 Knitting Mi l ls 
2251 Women's Hosiery, Except Socks 
2252 Hosiery, NEC 
2253 Knit Outerwear M il ls 
2254 Knit Underwear Mi l ls 
2257 Weft Knit Fabric Mi l ls 
2258 Lace & Warp Knit Fabric Mi l ls 
2259 Knitting Mi l ls, NEC 
2260 Textile Finishing, Except Wool 
2261 Finishing Plants, Cotton 
2262 Finishing Plants, Manmade 
2269 Finishing Plants, NEC 
2270 Carpets and Rugs 
2273 Carpets and Rugs 
2280 Yarn and Thread M il ls 
2281 Yarn Spinning Mi l ls 
2282 Throwing and Winding Mi l ls 
2284 Thread M il ls 
2290 M iscel laneous Textile Goods 
B-3 
2295 Coated Fabrics , Not Rubberized 
2296 Tire Cord and Fabrics 
2297 Nonwoven Fabrics 
2298 Cordage and Twine 
2299 Textile Goods, NEC 
2300 APPAREL AND OTHER TEXTILE PRODUCTS 
231 0  Men's and Boy's Suits and Coats 
231 1 Men's and Boys' Suits and Coats 
2320 Men's and Boy's Furnishings 
2321 Men's and Boys' Shirts 
2322 Men's and Boys' Underwear and N ightwear 
2323 Men's and Boys' Neckwear 
2325 Men's and Boys' Trousers and Slacks 
2326 Men's and Boys' Work Clothing 
2329 Men's and Boys' Clothing, NEC 
2330 Women's and M isses' Outerwear 
2331 Women's and M isses ' ,  Blouses and Shirts · 
2335 Women's, Juniors ' ,  & Misses' Dresses 
2337 Women's and M isses ' ,  Suits and Coats 
2339 Women's and M isses' ,  Outerwear, NEC 
2340 Women's and Chi ldren's Undergarments 
2341 Women's and Children's, Underwear 
2342 Bras, Girdles, and All ied Garments 
2350 Hats, Caps and M il l inery 
2353 Hats, Caps, and Mi l l inery 
2360 Girls' and Children's Outerwear 
2361 Girls' and Chi ldren's Dresses, Blouses 
2369 Girls' and Children's, Outerwear, NEC 
2370 Fur Goods 
2371 Fur Goods 
2380 Miscel laneous Apparel and Accessories 
2381 Fabric Dress and Work Gloves 
2384 Robes and Dressing Gowns 
2385 Waterproof Outerwear 
2386 Leather and Sheep-Lined Clothing 
2387 Apparel Belts 
2389 Apparel and Accessories, NEC 
2390 M isc. Fabricated Textile Products 
2391 Curtains and Draperies 
2392 Housefurnishing, NEC 
2393 Texti le Bags 
2394 Canvas and Related Products 
2395 Pleating and Stitching 
2396 Automotive and Apparel Trimmings 
2397 Schiffl i Machine Embroideries 
2399 Fabricated Textile Products, NEC 
2400 LUMBER AND WOOD PRODUCTS 
241 O Logging 
241 1 Logging 
2420 Sawmi l ls and Planning M il ls 
2421 Sawmil ls and Planing M il ls , General 
2426 Hardwood Dimension and Flooring Mi l ls 
2429 Special Product Sawmil ls, NEC 
2430 Mi l lwork, Plywood & Structural Members 
2431 Mi l lwork 
2434 Wood Kitchen Cabinets 
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2435 Hardwood Veneer and Plywood 
2436 Softwood Veneer and Plywood 
2439 Structural Wood Members, NEC 
2440 Wood Containers 
2441 Nailed Wood Boxes and Shook 
2448 Wood Pallets and Skids 
2449 Wood Containers, NEC 
2450 Wood Buildings and Mobile Homes 
2451 Mobile Homes 
2452 Prefabricated Wood Bui ldings 
2490 Miscel laneous Wood Products 
2491 Wood Preserving 
2493 Reconstituted Wood Products 
2499 Wood Products, NEC 
2500 FURNITURE AND FIXTURES 
251 O Household Furniture 
251 1 Wood Household Furniture · 
251 2  Upholstered Household Furniture 
251 4  Metal Household Furniture 
251 5  Mattresses and Bedsprings 
251 7  Wood TV and Radio Cabinets 
251 9  Household Furniture, NEC 
2520 Office Furniture 
2522 Office Furniture, Except Wood 
2531 Public Bui lding and Related Furniture 
2540 Partitions and Fixtures 
2541 Wood Partitions and Fixtures 
2542 Partitions and Fixtures, Except Wood 
2590 M iscel laneous Furniture and Fixtures 
2591 Drapery Hardware and Bl inds and Shades 
2599 Furniture and Fixtures, NEC 
2600 PAPER AND ALLIED PRODUCTS 
261 0  Pulp Mi l ls 
261 1 Pulp Mi l ls 
2620 Paper Mi l ls 
2621 Paper Mi l ls 
2630 Paperboard Mil ls 
2631 Paperboard Mil ls 
2650 Paperboard Containers and Boxes 
2652 Setup Paperboard Boxes 
2653 Corrugated and Solid Fiber Boxes 
2655 Fiber Cans, Drums & Similar Products 
2656 Sanitary Food Containers 
2657 Folding Paperboard Boxes 
2670 Misc. Converted Paper Products 
2671 Paper Coated and Laminated . Packaging 
2672 Paper Coated and Laminated, NEC 
2673 Bags :  Plastics, Laminated, and Coated 
2674 Bags :  Uncoated Paper and Multiwall 
2675 Die-Cut Paper and Board 
2676 Sanitary Paper Products 
2677 Envelopes 
2678 Stationery Products 
2679 Converted Paper Products, NEC 
2700 PRINTING AND PUBLISHING 
271 O Newspapers 
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271 1 Newspapers 
2720 Periodicals 
2721 Periodicals 
2730 Books 
2731 Books Publishing 
2732 Book Printing 
2740 Miscellaneous Publishing 
2741 Miscellaneous Publishing 
2750 Commercial Printing 
2752 Commercial Printing, Lithographic 
2754 Commercial Printing, Gravure 
2759 Commercial Printing, NEC 
2760 Manifold Business Forms 
2761 Manifold Business Forms 
2770 Greeting Cards 
2771 Greeting Cards 
2780 Blankbooks and Bookbinding 
2782 Blankbooks, Looseleaf Binders 
2789 Bookbinding and Related Work 
2790 Printing Trade Services 
2791 Typesetting 
2796 Platemaking Services 
2800 CHEMICALS AND ALLIED PRODUCTS 
281 0  Industrial Inorganic Chemicals 
281 2  Alkal ies and Chlorine 
281 3  Industrial Gases 
281 6  Inorganic Pigments 
281 9  Industrial Inorganic Chemical , NEC 
2820 Plastics Materials and Synthetics 
2821 Plastic Materials and Resins 
2822 Synthetic Rubber 
2823 Cellulosic Manmade Fibers 
2824 Organic Fibers, Noncel lulosic 
2830 Drugs 
2833 Medicinals and Botanical 
2834 Pharmaceutical Preparations 
2835 Diagnostic Substances 
2836 Biological Products, Except. Diagnostic 
2840 Soap, Cleaners, and Toi let Goods 
2841 Soap and Other Detergents 
2842 Polishes and Sanitation Goods 
2843 Surface Active Agents 
2844 Toi let Preparations 
2850 Paints and All ied Products 
2851 Paints and All ied Products 
2860 Industrial Organic Chemicals 
2861 Gum and Wood Chemicals 
2865 Cyclic Crudes and Intermediates 
2869 Industrial Organic Chemicals, NEC 
2873 N itrogenous Fertil izers 
287 4 Phosphatic Fertilizers 
2875 Ferti l izers , M ixing Only 
2879 Agricultural Chemicals, NEC 
2890 M iscel laneous Chemical Products 
2891 Adhesives and Sealants 
2892 Explosives 
B-6 
2893 Printing Ink 
2895 Carbon Black 
2899 Chemical Preparations, NEC 
2900 PETROLEUM AND COAL PRODUCTS 
291 O Petroleum Refining 
291 1 Petroleum Refining 
2950 Asphalt Paving and Roofing Materials 
2951 Asphalt Paving Mixtures and Blocks 
2952 Asphalt Felts and Coatings 
2990 M isc. Petroleum and Coal Products 
2992 Lubricating Oils and Greases 
2999 Petroleum and Coal Products, NEC 
3000 RUBBER AND M ISC. PLASTICS PRODUCTS 
301 0  Tires and Inner Tubes 
301 1 Tires and Inner Tubes 
3020 Rubber and Plastics Footwear 
3021 Rubber and Plastics Footwear 
3050 Hose & Belting & Gaskets & Packing 
3052 Rubber and Plastics Hose and Belting 
3053 Gaskets, Packing, and Seal ing Devices 
3060 Fabricated Rubber Products, NEC 
3061 Mechanical Rubber Goods 
3069 Fabricated Rubber Products, NEC 
3080 M iscel laneous Plastics Products, NEC 
3081 Unsupported Plastics Film and Sheet 
3082 Unsupported Plastics Profi le Shapes 
3083 Laminated Plastics Plate, and Sheet 
3084 Plastics Pipe 
3085 Plastics Bottles 
3086 Plastics Foam Products 
3087 Custom Compound Purchased Resins 
3088 Plastics Plumbing Fixtures 
3089 Plastics Products, NEC 
31 00 LEATHER AND LEATHER PRODUCTS 
31 1 0  Leather Tanning and Finishing 
31 1 1  Leather Tanning and Finishing 
31 30 Footwear Cut Stock 
3131  Footwear Cut Stock 
31 40 Footwear, Except Rubber 
3 142 House Slippers 
31 43 Men's Footwear, Except Athletic 
3 144 Women's Footwear, Except'Athletic 
31 49 Footwear, Except Rubber, NEC 
31 50 Leather Gloves and M ittens 
31 51  Leather Gloves and Mittens 
31 60 Luggage 
31 61 Luggage 
31 70 Handbags and Personal Leather Goods 
31 71 Women's Handbags and Purses 
31 72 Personal Leather Goods, NEC 
31 90 Leather Goods, NEC 
31 99 Leather Goods, NEC 
3200 STONE, CLAY AND GLASS PRODUCTS 
321 O Flat Glass 
321 1 Flat Glass 
3220 Glass and Glassware, Pressed or Blown 
B-7 
3221 Glass Containers 
3229 Pressed and Blown Glass, NEC 
3230 Products of Purchased Glass 
3231 Products of Purchased Glass 
3240 Cement, Hydraulic 
3241 Cement, Hydraul ic 
3250 Structural Clay Products 
3251 Brick and Structural Clay Tile 
3253 Ceramic Wal l  and Floor Tile 
3255 Clay Refractories 
3259 Structural Clay Products, NEC 
3260 Pottery and Related Products 
3261 Vitreous Plumbing Fixtures 
3262 Vitreous China Table and Kitchenware 
3263 Semivitreous Table and Kitchenware 
3264 Porcelain Electrical Supplies 
3269 Pottery Products, NEC 
3270 Concrete, Gypsum, and Plaster Products 
3271 Concrete Blocks and Brick 
3272 Concrete Products, NEC 
3273 Ready-Mixed Concrete 
3274 Lime 
3275 Gypsum Products 
3280 Cut Stone and Stone Products 
3281 Cut Stone and Stone Products 
3290 Misc. Nonmetal l ic Mineral Products 
3291 Abrasive Products 
3292 Asbestos Products 
3295 Minerals, Ground, or Treated 
3296 M ineral Wool 
3297 Nonclay Refractories 
3299 Nonmetallic M ineral Products, NEC 
3300 PRIMARY METAL INDUSTRIES 
331 0  Blast Furnace and Basic Steel Products 
331 2  Blast Furnaces, and Steel M il ls 
331 3  Electrometal lurgical Products 
331 5  Steel Wire and Related Products 
331 6  Cold Finishing of Steel Shapes 
331 7  Steel Pipe and Tubes 
3320 I ron and Steel Foundries 
3321 Gray and Ducti le I ron Foundries 
3322 Malleable I ron Foundries 
3324 Steel Investment Foundries 
3325 Steel Foundries, NEC 
3330 Primary Nonferrous Metals 
3331 Primary Copper 
3334 Primary Aluminum 
3339 Primary Nonferrous Metals ,  NEC 
3341 Secondary Nonferrous Metals 
3350 Nonferrous Roll ing and Drawing 
3351 Copper Rol l ing, and Drawing 
3353 Aluminum Sheet, Plate, and Foil 
3354 Aluminum Extruded Products 
3355 Aluminum Roll ing and Drawing, NEC 
3356 Nonferrous Rol l ing, and Drawing, NEC 
3357 Nonferrous Drawing and Insulating 
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3360 Nonferrous Foundries (Castings) 
3363 Aluminum Die-Castings 
3364 Nonferrous Die-Castings, Except Aluminum 
3365 Aluminum Foundries 
3366 Copper Foundries 
3369 Nonferrous Foundries, NEC 
3390 M iscellaneous Primary Metal Products 
3398 Metal Heat Treating 
3399 Primary Metal Products, NEC 
3400 FABRICATED METAL PRODUCTS 
341 O Metal Cans and Shipping Containers 
341 1 Metal Cans 
341 2  Metal Barrels, and Pails 
3420 Cutlery, Handtools and Hardware 
3421 Cutlery 
3423 Hand and Edge Tools, NEC 
3425 Saw Blades and Handsaws 
3429 Hardware, NEC 
3430 Plumbing and Heating, except Electric 
3431 Metal Sanitary Ware 
3432 Plumbing Fixture Fittings and Trim 
3433 Heating Equipment, Except Electric 
3440 Fabricated Structural Metal Products 
3441 Fabricated Structural Metal 
3442 Metal Doors, Sash, and Trim 
3443 Fabricated Plate Work (Boiler Shops) 
3444 Sheet Metal Work 
3446 Architectural Metal Work 
3448 Prefabricated Metal Buildings 
3449 M iscel laneous Work Metal 
3450 Screw Machine Products, Bolts, Etc. 
3451 Screw Machine Products 
3452 Bolts, Nuts, Screws, Rivets, and Washers 
3460 Metal Forgings and Stampings 
3462 I ron and Steel Forgings 
3463 Nonferrous Forgings 
3465 Automotive Stampings 
3466 Crowns and Closures 
3469 Metal Stampings, NEC 
3470 Metal Services, NEC 
3471 Plating, and Polishing 
3479 Metal Coating and All ied Services 
3480 Ordnance and Accessories, NEC 
3482 Small Arms Ammunition 
3483 Ammunition , Except. for Small Arms, NEC 
3484 Small Arms . 
3489 Ordnance and Accessories, NEC 
3490 Misc. Fabricated Metal Products 
3491 Industrial Valves 
3492 Fluid Power Valves and Hose Fittings 
3493 Steel Springs, Except Wire 
3494 Valves and Pipe Fittings, NEC 
3495 Wire Springs 
3496 M isc. Fabricated Wire Products 
3497 Metal Foil and Leaf 
3498 Fabricated Pipe and Pipe Fittings 
B-9 
3499 Fabricated Metal Products, NEC 
3500 I NDUSTRIAL MACHINERY AND EQUIPMENT 
351 O Engines and Turbines 
351 1 Turbines, and Turbine Generator Sets 
351 9 Internal Combustion Engines, NEC 
3520 Farm and Garden Machinery 
3523 Farm Machinery and Equipment 
3524 Lawn and Garden Equipment 
3530 Construction and Related Machinery 
3531 Construction Machinery and Equipment 
3532 M ining Machinery 
3533 Oi l  and Gas Field Machinery 
3534 Elevators and Moving Stairways 
3535 Conveyors and Conveying Equipment 
3536 Hoists, Cranes and Monorails 
3537 Industrial Trucks, and Tractors 
3540 Metalworking Machinery 
3541 Machine Tools, Metal Cutting Types 
3542 Machine Tools, Metal Forming Types 
3543 Industrial Patterns 
3544 Special Dies, Tools, Jigs and Fixtures 
3545 Machine Tool Accessories 
3546 Power-Driven Handtools 
3547 Roll ing Mi l l  Machinery 
3548 Welding Apparatus 
3549 Metalworking Machinery, NEC 
3550 Special Industry Machinery 
3�52 Textile Machinery 
3553 Woodworking Machinery 
3554 Paper Industries Machinery 
3555 Printing Trades Machinery and Equipment 
3556 Food Products Machinery 
3559 Special Industry Machinery, NEG 
3560 General Industrial Machinery 
3561 Pumps and Pumping Equipment 
3562 Ball and Roller Bearings 
3563 Air and Gas Compressors 
3564 Blowers and Fans 
3565 Packaging Machinery 
3566 Speed Changers, Drives, and Gears 
3567 Industrial Furnaces and Ovens 
3568 Power Transmission Equipment, NEC 
3569 General Industrial Machinery, NEC 
3570 Computer and Office Equipment 
3571 Electronic Computers 
3572 Computer Storage Devices 
3575 Computer Terminals 
3577 Computer Peripheral Equipment, NEC 
3578 Calculating and Accounting Equipment 
3579 Office Machines, NEC 
3580 Refrigeration and Service Machinery 
3581 Automatic Vending Machines 
3582 Commercial Laundry Equipment 
3585 Refrigeration and Heating Equipment 
3586 Measuring and Dispensing Pumps 
3589 Service Industry Machinery, NEC 
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3590 Industrial Machinery, NEC 
3592 Carburetors, Pistons, Rings, Valves 
3593 Fluid Power Cylinders and Actuators 
3594 Fluid Power Pumps and Motors 
3596 Scales and Balances, Except. Laboratory 
3599 Industrial Machinery, NEC 
3600 ELECTRONIC & OTHER ELECTRIC EQUIPMENT 
361 O Electric Distribution Equipment 
361 2  Transformers, Except Electronic 
361 3  Switchgear and Switchboard Apparatus 
3620 Electrical Industrial Apparatus 
3621 Motors and Generators 
3624 Carbon and Graphite Products 
3625 Relays and I ndustrial Controls 
3629 Electrical I ndustrial Apparatus, NEC 
3630 Household Appliances 
3631 Household Cooking Equipment 
3632 Household Refrigerators and Freezers 
3633 Household Laundry Equipment 
3634 Electric Housewares and Fans 
3635 Household Vacuum Cleaners 
3639 Household Appliances, NEC 
3640 Electric Lighting and Wiring Equipment 
3641 Electric Lamps 
3643 Current-Carrying Wiring Devices 
3644 Noncurrent-Carrying Wiring Devices 
3645 Residential Lighting Fixtures 
3646 Commercial Lighting Fixtures 
3647 Vehicular Lighting Equipment 
3648 Lighting Equipment, NEC 
3650 Household Audio and Video Equipment 
3651 Household Audio and Video Equipment 
3652 Prerecorded Records and Tapes 
3660 Communications Equipment 
3661 Telephone and Telegraph Apparatus 
3663 Radio & TV Communications Equipment 
3669 Communications Equipment, NEC 
3670 Electronic Components and Accessories 
3671 Electron Tubes 
3672 Printed Circuit Boards 
367 4 Semiconductors and Related Devices 
3675 Electronic Capacitors 
3676 Electronic Resistors 
3677 Electronic Coils and Transformers 
3678 Electronic Connectors 
3679 Electronic Components, NEC 
3690 M isc. E�ectrical Equipment & Supplies 
3691 Storage Batteries 
3692 Primary Batteries, Dry and Wet 
3694 Engine Electrical Equipment 
3695 Magnetic and Optical Recording Media 
3699 Electrical Machinery and Supplies, NEC 
3700 TRANSPORTATION EQUIPMENT 
371 O Motor Vehicles and Equipment 
371 1 Motor Vehicles and Car Bodies 
371 3  Truck and Bus Bodies 
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371 4  Motor Vehicle Parts and Accessories 
371 5 Truck Trailers 
371 6 Motor Homes 
3720 Aircraft and Parts 
3721 Aircraft 
3724 Aircraft Engines and Engine Parts 
3728 Aircraft Parts and Equipment, NEC 
3730 Ship and Boat Building and Repairing 
3731 Ship Bui ld ing and Repairing 
3732 Boat Building and Repairing 
37 40 Railroad Equipment 
37 43 Railroad Equipment 
3750 Motorcycles, Bicycles, and Parts 
3751 Motorcycles, Bicycles, and Parts 
3760 Guided Missiles, Space Vehicles, Parts 
3761 Guided Missiles and Space Vehicles 
3764 Space Propulsion Units and Parts 
3769 Space Vehicle Equipment, NEC 
3790 M iscel laneous Transportation Equipment 
3792 Travel Trai lers and Campers 
3795 Tank and Tank Components 
3799 Transportation Equipment, NEC 
3800 INSTRUMENTS AND RELATED PRODUCTS 
381 0  Search and Navigation Equipment 
381 2  Search and Navigation Equipment 
3820 Measuring and Control l ing Devices 
3821 Laboratory Apparatus and Furniture 
3822 Environmental Controls 
3823 Process Control Instruments 
3824 Fluid Meters and Counting Devices 
3825 Instruments to Measure Electricity 
3826 Analytical Instruments 
3827 Optical Instruments and Lenses 
3829 Measuring and Control l ing Devices, NEC 
3840 Medical Instruments and Supplies 
3841 Surgical and Medical Instruments 
3842 Surgical Appliances and Supplies 
3843 Dental Equipment and Supplies 
3844 X-Ray Apparatus and Tubes 
3845 Electromedical Equipment 
3850 Ophthalmic Goods 
3851 Ophthalmic Goods 
3860 Photographic Equipment and Supplies 
3861 Photographic Equipment and Supplies 
3870 Watches, Clocks, Watchcases & Parts 
3873 Watches, Clocks, Watchcases, and Parts 
3900 MISCELLANEOUS MANUFACTURING INDUSTRIES 
391 0  Jewelry, Si lverware, and Plated Ware 
391 1 Jewelry, Precious Metal 
391 4  Si lverware and Plated Ware 
391 5  Jewelers' Materials, and Lapidary Work 
3930 Musical Instruments 
3931 Musical Instruments 
3940 Toys and Sporting Goods 
3942 . Dolls and Stuffed Toys 
3944 Games, Toys, and Children's Vehicles 
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3949 Sporting and Athletic Goods, NEC 
3950 Pens, Penci ls, Office, & Art Supplies 
3951 Pens, Mechanical Pencils 
3952 Lead Pencils and Art Goods 
3953 Marking Devices 
3955 Carbon Paper and Inked Ribbons 
3960 Costume Jewelry and Notions 
3961 Costume Jewelry 
3965 Fasteners, Buttons, Needles, and Pins 
3990 M iscel laneous Manufactures 
3991 Brooms and Brushes 
3993 Signs and Advertising Specialties 
3995 Burial Caskets 
3996 Hard Surface Floor Coverings, NEC 
3999 Manufacturing Industries, NEC 
4000 RAILROAD TRANSPORTATION 
401 0  Rai l roads 
401 1 Railroads, Line-Haul Operating 
401 3  Switching and Terminal Services 
41 00 LOCAL AND I NTERURBAN PASSENGER TRANSIT 
41 1 0  Local and Suburban Transportation 
41 1 1  Local and Suburban Transit 
41 1 9  Local Passenger Transportation, NEC 
41 20 Taxicabs 
41 21 Taxicabs 
41 30 Intercity and Rural Bus Transportation 
41 31 Intercity and Rural Bus Transportation 
4 140 Bus Charter Service 
41 41 Local Bus Charter Service 
41 42 Bus Charter Service, Except Local 
41 50 School Buses 
41 51 School Buses 
41 70 Bus Terminal and Service Facil ities 
41 73 Bus Terminal and Service Facil ities 
4200 TRUCKING AND WAREHOUSING 
4210 Trucking & Courier Services, Except Air 
421 2 Local Trucking Without Storage 
421 3 Trucking, Except Local 
421 4  Local Trucking With Storage 
421 5 Courier Services, Except by Air 
4220 Publ ic Warehousing and Storage 
4221 Farm Product Warehousing and Storage 
4222 Refrigerated Warehousing and Storage 
4224 General Warehousing and Storage 
4226 Special Warehousing and Storage, NEC 
4230 Trucking Terminal Facil ities 
4231 Trucking Terminal Facilities 
4300 U .S. POSTAL SERVICE 
431 0  U .S.  Postal Service 
431 1 U .S. Postal Service 
4400 WATER TRANSPORTATION 
441 O Deep Sea Foreign Trans.  of Freight 
441 2  Deep Sea Foreign Trans. of Freight 
4420 Deep Sea Domestic Trans. of Freight 
4424 Deep Sea Domestic Trans. of Freight 
4430 Freight Trans. on the Great Lakes 
B-13  
4432 Freight Trans. on the Great Lakes 
4440 Water Transportation of Freight, NEC 
4449 Water Transportation of Freight, NEC 
4480 Water Transportation of Passengers 
4481 Deep Sea Passenger Trans. , Ex. Ferry 
4482 Ferries 
4489 Water Passenger Transportation, NEC 
4490 Water Transportation Services 
4491 Marine Cargo Handling 
4492 Towing and Tugboat Services 
4493 Marinas 
4499 Water Transportation Services, NEC 
4500 TRANSPORTATION BY AIR 
451 0  Air Transportation, Scheduled 
451 2  Air Transportation, Scheduled 
451 3  Air Courier Services 
4520 Air Transportation, Nonscheduled 
4522 Air Transportation, Nonscheduled 
4580 Airports, Flying Fields, & Services 
4581 Airports, Flying Fields, and Services 
4600 PIPELINES, EXCEPT NATURAL GAS 
461 0  Pipel ines, Except Natural Gas 
461 2  Crude Petroleum Pipelines 
461 3  Refined Petroleum Pipelines 
461 9  Pipel ines, NEC 
4670 I rrigation Systems 
4700 TRANSPORTATION SERVICES 
4720 Passenger Transportation Arrangement 
4724 Travel Agencies 
4725 Tour Operators 
4729 Passenger Transport Arrangement, NEC 
4730 Freight Transportation Arrangement 
4731 Freight Transportation Arrangement 
4 7 40 Rental of Rai lroad Cars 
4 7 41 Rental of Rai lroad Cars 
4780 M iscel laneous Transportation Services 
4 783 Packing and Crating 
4 785 Inspection and Fixed Facilities 
4789 Transportation Service, NEC 
4800 COMMUN ICATIONS 
481 O Telephone Communications 
481 2  Radiotelephone Communications 
481 3  Telephone Communications, Except. Radio 
4820 Telegraph & Other Communications 
4822 Telegraph and Other Communications 
4830 Radio and Television Broadcasting 
4832 Radio Broadcasting Stations 
4833 Television Broadcasting Stations 
4840 Cable and Other Pay TV Services 
4841 Cable and Other Pay TV Services 
4890 Communications Services, NEC 
4899 Communications Services, NEC 
4900 ELECTRIC, GAS, AND SANITARY SERVICES 
491 O Electric Services 
491 1 Electric Services 
4920 Gas Production and Distribution 
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4922 Natural Gas Transmission 
4923 Gas Transmission and Distribution 
4924 Natural Gas Distribution 
4925 Gas Production and/or Distribution 
4930 Combination Util ity Services 
4931 Electric and Other Services Combined 
4932 Gas and Other Services Combined 
· 4939 Combination Util it ies, NEC 
4940 Water Supply 
4941 Water Supply 
4950 Sanitary Services 
4952 Sewerage Systems 
4953 Refuse Systems 
4959 Sanitary Services, NEC 
4960 Steam and Air-Conditioning Supply 
4961 Steam and Air-Conditioning Supply 
4971 I rrigation Systems 
5000 WHOLESALE TRADE - DURABLE GOODS 
5010  Motor Vehicles, Parts, and Supplies 
5020 Furniture and Homefurnishings 
5030 Lumber and Construction Materials 
5040 Professional & Commercial Equipment 
5050 Metals and Minerals, Except Petroleum 
5060 Electrical Goods 
5070 Hardware, Plumbing & Heating Equipment 
5080 Machinery, Equipment and Supplies 
5090 Miscellaneous Durable Goods 
51 00 WHOLESALE TRADE - NONDURABLE GOODS 
51 1 O Paper and Paper Products 
51 20 Drugs, Proprietaries, and Sundries 
5 130 Apparel ,  Piece Goods, and Notions 
5 140 Groceries and Related Products 
51 50 Farm-Product Raw Materials 
51 60 Chemicals and Al l ied Products 
51 70 Petroleum and Petroleum Products 
5 180 Beer, Wine, and Disti l led Beverages 
5 190 M iscel laneous Nondurable Goods 
5200 BUILD ING MATERIALS & GARDEN SUPPLIES 
521 0  Lumber and Other Building Materials 
5230 Paint, G lass, and Wallpaper Stores 
5250 Hardware Stores 
5260 Retail Nurseries and Garden Stores 
5270 Mobile Home Dealers 
5300 GENERAL MERCHANDISE STORES 
531 O Department Stores . 
5330 Variety Stores 
5390 M isc. General Merchandise Stores 
5400 FOOD STORES 
541 O Grocery Stores 
5420 Meat and Fish Markets 
5430 Fruit and Vegetable Markets 
5440 Candy, Nut, and Confectionery Stores 
5450 Dairy Products Stores 
5460 Retai l Bakeries 
5490 Miscel laneous Food Stores 
5500 AUTOMOTIVE DEALERS & SERVICE STATIONS 
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551 0  New and Used Car Dealers 
5520 Used Car Dealers 
5530 Auto and Home Supply Stores 
5540 Gasoline Service Stations 
5550 Boat Dealers 
5560 Recreational Vehicle Dealers 
5570 Motorcycle Dealers 
5590 Automotive Dealers, NEC 
5600 APPAREL AND ACCESSORY STORES 
561 O Men's & Boys' Clothing Stores 
5620 Women's Clothing Stores 
5630 Women's Accessory & Specialty Stores 
5640 Chi ldren's and Infants' Wear Stores 
5650 Family Clothing Stores 
5660 Shoe Stores 
5690 M iscel laneous Apparel & Accessory Stores 
5700 FURN ITURE AND HOMEFURNISHtNGS STORES 
571 O Furniture and Homefurnishing Stores 
5720 Household Appliance Stores 
5730 Radio, Television, & Computer Stores 
5800 EATING AND DRINKING PLACES 
581 0  Eating and Drinking Places 
5900 MISCELLANEOUS RETAIL 
591 O Drug Stores and Propriety Stores 
5920 Liquor Stores 
5930 Used Merchandise Stores 
5940 M iscellaneous Shopping Goods Stores 
5960 Nonstore Retailers 
5980 Fuel Dealers 
5990 Retail Stores, NEC 
6000 DEPOSITORY INSTITUTIONS 
601 O Central Reserve Depositories 
6020 Commercial Banks 
6030 Savings Institutions 
6060 Credit Unions 
6080 Foreign Bank & Branches & Agencies 
6090 Functions Closely Related to Banking 
61 00 NONDEPOSITORY INSTITUTIONS 
61 1 0  Federal & Fed.-Sponsored Credit 
6 140 Personal Credit Institutions 
61 50 Business Credit Institutions 
6 160 Mortgage Bankers and Brokers 
6200 SECURITY AND COMMODITY BROKERS 
621 O Security Brokers and Dealers 
6220 Security Brokers and Dealers 
6220 Commodity Contracts Brokers, Dealers 
6230 Security and Commodity Exchanges 
6280 Security and Commodity Services 
6300 INSURANCE CARRIERS 
631 0  Life Insurance 
6320 Medical Service and Health Insurance 
6330 Fire, Marine, and Casualty Insurance 
6350 Surety Insurance 
6360 Title Insurance 
6370 Pension, Health, and Welfare Funds 
6390 Insurance Carriers, NEC 
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6400 INSURANCE AGENTS, BROKERS & SERVICE 
641 O I nsurance Agents Brokers & Service 
6500 REAL ESTATE 
651 0  Real Estate Operators and Lessors 
6530 Real Estate Agents and Managers 
6540 Title Abstract Offices 
6550 Subdividers and Developers 
6700 HOLDING AND OTHER INVESTMENT OFFICES 
671 o Holding Offices 
6720 Investment Offices 
6730 Trusts 
6790 Miscel laneous Investing 
7000 HOTELS AND OTHER LODGING PLACES 
701 0  Hotels and Motels 
7020 Rooming and Boarding Houses 
7030 Camps and Recreational Vehicle Parks 
7040 Membership-Basis Organization Hotels 
7200 PERSONAL SERVICES 
721 0  Laundry, Cleaning, & Garment Services 
7220 Photographic Studios, Portrait 
7230 Beauty Shops 
7240 Barber Shops 
7250 Shoe Repair and Shoeshine Parlors 
7260 Funeral Service and Crematories 
7290 Miscel laneous Personal Services 
7300 BUSINESS SERVICES 
731 0  Advertising 
7320 Credit Reporting and Collections 
7330 Mai l ing, Reproduction, Stenographic 
7340 Services to Bui ldings 
7350 M iscel laneous Equipment Rental & Leasing 
7360 Personnel Supply Services 
7370 Computer and Data Processing Services 
7380 Miscel laneous Business Services 
7500 AUTO REPAIR, SERVICES AND PARKING 
751 0  Automotive Rentals ,  No Drivers 
7520 Automotive Parking 
7530 Automotive Repair Shops 
7540 Automotive Services, Except Repair 
7600 MISCELLANEOUS REPAIR SERVICES 
7620 Electrical Repair Shops 
7630 Watch , Clock, and Jewelry Repair 
7640 Reupholstery and Furniture Repair 
7690 Miscellaneous Repair Shops 
7800 MOTION PICTURES 
781 0  Motion Picture Production & Services 
7820 Motion Picture Distribution & Services 
7830 Motion Picture Theaters 
7840 Video Tape Rental 
7900 AMUSEMENT & RECREATION SERVICES 
791 O Dance Studios, Schools and Halls 
7920 Producers, Orchestras, Entertainers 
7930 Bowling Centers 
7940 Commercial Sports 
7990 Misc. Amusement, Recreation Service 
8000 HEAL TH SERVICES 
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801 0  Offices & Clinics of Medical Doctors 
8020 Offices and Clinics Dentists 
8030 Offices of Osteopathic Physicians 
8030 Offices of Osteopathic Physicians 
8040 Offices of Other Health Practitioners 
8050 Nursing and Personal Care Facil ities 
8060 Hospitals 
8070 Medical and Dental Laboratories 
8080 Home Health Care Services 
8090 Health and Allied Services, NEC 
81 00 LEGAL SERVICES 
8 100 Legal Services 
81 1 0  Legal Services 
8200 EDUCATIONAL SERVICES 
8200 Educational Services 
821 0  Elementary and Secondary Schools 
821 O Elementary and Secondary Schools 
8220 Colleges and Universities 
8220 Colleges and Universities 
8230 Libraries and Information Centers 
8230 Libraries 
8240 Vocational Schools 
8290 Schools & Educational Services, NEC 
8300 SOCIAL SERVICES 
8320 Individual and Family Services 
8330 Job Training and Related Services 
8350 Chi ld Care Services 
8360 Residential Care 
8390 Social Services, NEC 
8400 MUSEUMS, BOTANICAL, ZOOLOGICAL GARDENS 
841 O Museums and Art Galleries 
8420 Botanical and Zoological Gardens 
8600 MEMBERSHIP ORGANIZATIONS 
861 0  Business Associations 
8620 Professional Organizations 
8630 Labor Organizations 
8640 Civic and Social Associations 
8650 Political Organizations 
8660 Rel igious Organizations 
8690 Membership Organizations, NEC 
8700 ENGINEERING & MANAGEMENT SERVICES 
871 0 Engineering & Architectural Services 
8720 Accounting, Auditing, & Bookkeeping 
8730 Research and Testing Services 
87 40 Management and Public Relations 
8800 PRIVATE HOUSEHOLD 
881 0  Private Households 
8900 SERVICES, NEC 
8990 Services, NEC 
91 00 EXECUTIVE, LEGISLATIVE, AND GENERAL 
91 1 0  Executive Offices 
91 20 Legislative Bodies 
9 130 Executive and Legislative Combined 
91 90 General Government, NEC 
9200 JUSTICE, PUBLIC ORDER, AND SAFETY 
921 0  Courts 
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9220 Public Order and Safety 
9300 FINANCE, TAXATION,  & MONETARY POLICY 
931 0  Finance, Taxation, & Monetary Policy 
9400 ADMIN ISTRATION OF HUMAN RESOURCES 
941 O Admin. of Educational Programs 
9430 Admin. of Public Health Programs 
9440 Admin. of Social & Manpower Programs 
9450 Administration of Veterans'  Affairs 
9500 ENVIRONMENTAL QUALITY AND HOUSING 
951 0  Environmental Quality 
9530 Housing and Urban Development 
9600 ADMIN ISTRATION OF ECONOMIC PROGRAMS 
961 O Admin. of General Economic Programs 
9620 Regulation, Admin. of Transportation 
9630 Regulation, Admin. of Uti l ities 
9640 Regulation of Agricultural Marketing 
9650 Regulation M isc. Commercial Sectors 
9660 Space Research and Technology 
9700 NATIONAL SECURITY AND INTL. AFFAIRS 
971 0 National Security 
9720 International Affairs 
9900 NONCLASSIFIABLE ESTABLISHMENTS 
9990 Nonclassifiable Establishments 
9996 General 
* Source; Executive Office of the President, Office of Management and Budget. 
Standard Industrial Classification Manual . Springfield, Virgin ia: National Technical 
Information Service, 1 987. 
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Appendix C: Waste Type Codes* 
1 00 INORGANIC LIQU IDS 
1 01 Aqueous waste with low toxic organics content 
1 02 Spent mineral acid with d issolved heavy metals 
1 03 Spent mineral acid without dissolved heavy metals 
1 04 Acidic aqueous waste 
1 05 Alkaline solution with metals but no cyanides 
1 06 Alkaline solution with metals and cyanides 
1 07 Alkaline solution with cyanides but no metals 
1 08 Spent caustic 
1 09 Alkaline aqueous waste 
1 1  O Aqueous waste with dissolved sulfides 
1 1 1  Aqueous waste with other reactives (e.g . ,  explosives) 
1 1 2 Other aqueous waste with high dissolved solids 
1 1 3 Other aqueous waste with low dissolved solids 
1 1 4 Scrubber water 
1 1 5 Leachate 
1 1 6 Waste l iquid mercury 
1 1 7 Other inorganic l iquid 
200 INORGANIC SLUDGES 
201 Lime sludge without metals 
202 Lime sludge with metals/metal hydroxide sludge 
203 Wastewater treatment sludge with toxic organics 
204 Other wastewater treatment sludge 
205 Untreated plating sludge without cyanides 
206 Untreated plating sludge with cyanides 
207 Other sludge with cyanides 
208 Sludge with reactive sulfides 
209 Sludge with other reactives 
2 10  Degreasing sludge with metal scale or fi l ings 
21 1 Air pol lution control device sludge (829) ** 
2 1 2 Sediment/lagoon dragout contaminated with organics (830) 
21 3 Sediment/lagoon dragout contaminated with inorganics only 
21 4 Sediment /lagoon dragout contaminated with mixed inorg/org 
21 5 Dri l l ing mud (832) 
21 6 Asbestos slurry of sludge (833) 
21 7 Chloride or other brine sludge (834) 
21 8 Other inorganic sludge (835) 
300 INORGANIC SOLIDS 
301 Soil contaminated with organics (836) 
302 Soil contaminated with inorganics only (837) 
303 Soil contaminated with organics and inorganics 
304 Ash, slag or other residue from incineration of wastes (838) 
305 Other "dry" ash, slag or thermal residue (839) 
306 "Dry" l ime or metal hydroxide solids chemically "fixed" (B40) 
307 "Dry" l ime or metal hydroxide solids not ''fixed" (841 ) 
308 Metal scale, fi l ings, or scrap (842) 
309 Empty or crushed metal drums or containers (843) 
31 0 Batteries or battery parts, casings, cores (844) 
31 1 Spent solid filters or adsorbents (845) 
31 2 Asbestos solids and debris (846) 
31 3 Metal-cyanide salts/chemicals (847) 
31 4 Cyanide salts/chemicals (848) 
31 5 Reactive sulfide salts/chemicals (849) 
3 16  Other reactive salts/chemicals (850) 
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31 7 Other metal salts/chemicals (851 ) 
31 8 Other waste inorganic chemicals 
31 9 Lab packs of old chemicals (852) 
320 Lab packs of debris only (854) 
321 M ixed lab packs (855) 
322 Spent carbon with adsorbed inorganics 
323 Other inorganic solids (856) 
400 INORGANIC GASES 
500 ORGANIC LIQUIDS 
501 Concentrated solvent-water solution (858) 
502 Halogenated (e.g . ,  chlorinated) solvents (859) 
503 Nonhalogenated solvent (860) 
504 Halogenated/nonhalogenated solvent mixture (861 ) 
505 Oil-water emulsion of mixture (862) 
506 Waste oil (863) 
507 Concentrated aqueous solution of other organics (864) 
508 Concentrated phenolics (865) 
509 Organic paint, ink, lacquer, or varnish (866) 
51 0 Adhesives of epoxies (867) 
51 1 Paint thinner or petroleum disti l lates (868) 
51 2 Reactive or polymerizable organic l iquid (869) 
51 3 Other organic l iquid (870) 
600 ORGANIC SLUDGES 
601 Stil l  bottoms of halogenated (e.g . ,  chlorinated) solvents 
602 Sti l l  bottoms of nonhalogenated solvents or other organics 
603 Oily sludge 
604 Organic paint or ink sludge 
605 Reactive or polymerizable organics 
606 Resins, tars, or tarry sludge 
607 Biological treatment sludge 
608 Sewage or other untreated biological sludge 
609 Other organic sludge 
700 ORGANIC SOLIDS 
701 Halogenated pesticide solid 
702 Nonhalogenated pesticide solid 
703 Solid resins or polymerized organics 
704 Spent carbon with adsorbed organics 
705 Reactive organic solid 
706 Empty fiber or plastic containers 
707 Lab packs of old chemicals only 
708 Lab packs of debris only 
709 M ixed lab packs 
71 O Other halogenated organic solid 
71 1 Other nonhalogenated organic solid 
800 ORGANIC GASES 
* Source; Un ited States Environmental Protection Agency. National Survey of 
Hazardous Waste Generators, November 1 989. 
** These waste code designations are taken directly from USEPA's 1 989 
. November National Survey of Hazardous Waste Generators Questionnaire Form 
GA. 
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Appendix D: Process or Waste Source Codes 
1 000 MECHANICAL 
1 001  Aluminum polishing 
1 002 Automotive lubrication 
1 003 Automotive repairs 
1 004 Batteries, scrap treatment 
1 005 Bleaching 
1 006 Bending 
1 007 Boiler maintenance 
1 008 Carpentry /woodworking 
1 009 Casting 
1 01 O Cold rol l ing 
1 01 1 Cutting 
1 0 1 2  Deburring 
10 13  Decanting 
1 01 4.  Degreasing 
1 0 1 5  Drill ing 
1 0 16  Drip racks 
1 01 7  Dewatering 
1 01 8  Drums, storage, disposal 
1 0 19  Filtration 
1 020 Flow restriction 
1 021  Foundry casting 
1 022 Forming operations 
1 023 Grinding operations 
1 024 Injecting 
1 025 Lathing 
1 026 Leaks 
1 027 Lubrication, general 
1 028 Machining 
1 029 Maintenance 
1030 Material feed operations 
1 031  Material handl ing 
1 032 Metal cleaning 
1 033 Metal forging 
1 034 M il l ing 
1 035 Molding 
1 036 Packaging 
1 037 Print ing, vapor recovery 
1 038 Pulping 
1 039 Pumping 
1 040 Punching operations 
1 041  Recycling 
1 042 Rinse baths, spray, etc. 
1 043 Rinsing 
1 044 Shaping operations 
1 045 Spil ls 
1 046 Stockyard maintenance 
1 047 Surface cleaning 
1 048 Tank cleaning 
1 049 Water recycling 
2000 PHYSICAL/CHEMICAL 
2001 Absorption 
2002 Acidification 
2003 Acryl ics 
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2004 Adsorption 
2005 Anodizing 
2006 Bleaching 
2007 Brightd ipping 
2008 Cadmium plating 
2009 Calcination 
201 O Carbon adsorption 
201 1 Cartridges, drycleaning 
201 2  Cementation 
201 3  Centrifugation 
2014  Chemical manufacturing 
201 5  Chemical processes, other 
201 6  Chemical synthesis 
201 7  Chrome 
201 8  Cleaning 
201 9  Cleanup control 
2020 Coating 
2021 Concentration 
2022 Condensation 
2023 Coolant, cutting oi l recovery 
2024 Cool ing 
2025 Copper, nickel plating 
2026 Counter-current recovery 
2027 Crystal l ization 
2028 Cutting 
2029 Cyanide treatment 
2030 Degreasing 
2031 Deinking 
2032 Detergents 
2033 Developing, photographic 
2034 Dewatering 
2035 Die casting 
2036 Disti l lation 
2037 Drag-out, bath 
2038 Drag-out recovery 
2039 Dry cleaning 
2040 Dyebaths 
2041 Electrolysis 
2042 Electrolysis, NOT plating 
2043 Electrolytic recovery 
2044 Electronic components, cleaning 
2045 Electronic manufacturing 
2046 Electroplating 
2047 Electrostatic finishing 
2048 Electrowinning 
2049 Emulsification 
2050 Emulsion breaking 
2051 Etching 
2052 Extraction 
2053 Farm chemicals 
2054 Farming 
2055 Finishing 
2056 Finishing textiles 
2057 Flexographic printing 
2058 Flotation 
2059 Forging operations 
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2060 Forming operations 
2061 Furniture finishing 
2062 Glueing 
2063 Gravure printing 
2064 Hydraulic fluid recovery 
2065 Hyperfi ltration 
2066 Inking 
2067 Ion exchange 
2068 Jewelry plating 
2069 Laboratory 
2070 Laminating 
2071 Landfi l l  leaching 
2072 Laundry 
2073 Liquid-l iquid extraction 
207 4 Low l iquid dye baths 
2075 Lubrication, general 
2076 Magnetic tapes 
2077 Masonry 
2078 Metal casting 
2079 Metal cleaning 
2080 Metal finishing 
, 2081 Metal forging 
2082 Metal forming 
2083 Metal recovery from sludge 
2084 Metals, cleaning 
2085 Metal plating 
2086 Metal finishing 
2087 Neutralization 
2088 Non-toxic material substitution 
2089 Oil recovery 
2090 Organic chemicals formulation 
2091 Oxidation 
2092 Oxide coating 
2093 Pad batch dyeing 
2094 Paint spray cleanup 
2095 Paint formulating 
2096 Paint stripping 
2097 Painting 
2098 Paper manufacturing 
2099 Pesticides formulation 
2 100 Petroleum refining 
2 101  Photo processing 
2 102 Photography 
2 103 Photography fi lm developing 
2 104 Photographic metals recovery 
2 105 Pickl ing steel 
2 1 06 Plastic containers 
21 07 Plastics, manufacturing 
2 108 Polyethylene production 
2 109 Polymer fi lm/coating 
2 1 1 O Polymerization 
21 1 1  Precipitation 
2 1 1 2  Pressurization 
21 1 3  Printed circuit boards 
2 1 1 4  Printing 
2 1 1 5  Printing on polyethylene fi lm 
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21 1 6  Printing, cleanup 
21 1 7  Process water treatment 
21 1 8  Reduction 
21 1 9  Resin absorption 
21 20 Reverse osmosis 
21 21 Rubber products 
21 22 Sedimentation/Settl ing 
21 23 Sizing recovery 
21 24 Smelting 
21 25 Staining 
21 26 Stripping 
21 27 Solvent adsorption 
21 28 Solvent stripping 
21 29 Specific ion adsorption 
2 130 Surface cleaning 
21 31 Supercritical fluid extraction 
2 132 Supercritical oxidation 
21 33 Tanning treatments 
21 34 Textiles manufacturing 
2 135 U ltrafi ltration 
21 36 Vapor degreasing 
2 137 Wastewater treatment 
21 38 Water softening 
2 139 Welding operations 
21 40 Wet air oxidation 
2 14 1  Zinc plating 
3000 BIOLOGICAL 
3001 Aquaculture 
3002 Bio-oxidation 
3003 Dairy production 
3004 Farming . 
3005 Fermentation 
3006 Fish production 
3007 Fruit production 
3008 Meat production 
3009 Poultry production 
301 O Wastewater treatment 
4000 THERMAL 
4001 Drying 
4002 Evaporation 
4003 Freeze vaporization 
4004 Heating 
4005 Incineration 
4006 Ovens, baking 
4007 Pyrolysis ; 
4008 Refrigeration 
4009 Smelting 
401 0  Steel making 
401 1 Welding operations 
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Appendix E:  Economic and Other Keyword Codes 
1 000 ECONOMIC EVALUATION 
1 001  Amortization 
1 002 Annual cost savings 
1 003 Capital costs 
1 004 Material value 
1 005 Payback period 
1 006 Return on investment 
1 007 Total cost accounting 
1 008 Treatment/disposal cost avoided 
2000 TECHNOLOGY 
2001 Implementation 
3000 ENGERY VALUE 
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Appendix F: Waste Reduction Technique Codes 
01 Equipment or Technology Modification 
02 Process Modification or Substitution 
03 Product Reformulation or Redesign 
04 Process F:aw Materials Modification or Substitution 
05 Better Housekeeping 
06 Waste Stream Segregation 
07 Onsite Recycling or Recovery for Reuse 
08 Offsite Recycling or Recovery for Reuse (Materials Exchange) 
09 Management Strategies 
1 O Waste Reduction Audits 
1 1  Wastewater Reduction 
1 2  General Information on Waste Reduction 
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Appendix G: WRAS Data Dictionary 
1 .0 User's Guide File 
1 . 1 User's Guide File - USEAGUID .DBF 
Field 
1 
2 
Field 
1 
I ndex on FIASTLINE to USEAGUID 
Structure for database :  C :USEAGUID .DBF 
Number of data fields: 2 
Date of Last Update: 1 -1 5-90 
Field Name Type 
CONTENTS Character 
FIASTLINE Memo 
Width 
78 
1 0  
Structure for database: C :GUIDE.DBF . 
Number of data fields : 1 
Date of Last Update : 1 -1 5-90 
Field Name Type 
USGTEXT Character 
Width 
78 
2.0 WAAS System File 
2 . 1 WAAS Help File - HELP.DBF 
Field 
1 
2 
3 
4 
5 
6 
7 
Indexed on CALLPAOG to HELP.DBF 
Structure for database: C :HELP.DBF 
Number of data fields: 7 
Date of Last Update: 1 1 - 1 5-89 
Field Name Type Width 
CALLPAOG Character 1 2  
IAOW Numeric 2 
ICOL Numeric 2 
FAOW Numeric 2 
FCOL Numeric 2 
HELPHEAD Character 60 
HELPTXT Memo 1 0  
3.0 WAAC Files 
3. 1 Topic File - TOPIC.DBF 
Field 
1 
2 
3 
4 
Indexed on TN to TOPIC.NTX 
Structure for database: C:TOPIC.DBF 
Number of data fields: 4 
Date of Last Update : 1 1 -30-89 
Field Name 
TN 
TNAME 
INFO 
DEF 
Type 
Character 
Character 
Numeric 
Memo 
Width 
2 
80 
6 
1 0  
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Dec Description 
Table of Contents Line 
Text for this entry 
Dec Description 
Table of Contents Line 
Dec Description 
Help cal l ing procedure 
= 
= coordinates of the 
= help box 
= 
Help heading 
Text for the help screen 
Dec Description 
Topic Number 
Topic Name 
WAIB Headl ine Pointer 
Defin ition Screen 
3.2 Question File - QUEST.DBF 
Indexed on TN + QN to QUEST.NTX 
Structure for database: C :QUEST.DBF 
Number of data fields: 1 0 1  
Date of Last Update: 1 2- 1 5-89 
Field Field Name Type Width Dec Description 
1 TN Character 2 Topic Number 
2 QN Character 2 Question Number 
3 QTYPE Character 1 Question Type (1 or 2) 
4 DEF QUEST Character 2 Default next question 
5 DISC1 Character 80 Question text l ine 1 
6 DISC2 Character 80 2 
7 DISC3 Character 80 3 
8 DISC4 Character 80 4 
9 DISC5 Character 80 5 
1 0  DISCS Character 80 6 
1 1  RESP 1 Character 75 Response l ine 1 
1 2  ANSW1 Character 1 Answer box 1 
1 3 NQUE1  Character 2 Next question 1 
1 4  RESP2 Character 75 
1 5  ANSW2 Character 1 There are a total of 1 5  
1 6  NQUE2 Character 2 response l ines for question 
1 7  RESP3 Character 75 type 1 .  
1 8  ANSW3 Character 1 
1 9  NQUE3 Character 2 For question type 2, RESP1 6 
20 RESP4 Character 75 RESP30 are used for the second 
2 1  ANSW4 Character 1 column of responses. RESP1 -
22 NQUE4 Character 2 RESP1 5 are l imited to 30 
23 RESP5 Character 75 characters each. 
24 ANSW5 Character 1 
25 NQUE5 Character 2 The . NQUEn fields are either 
26 RESP6 Character 75 fi l led with a question 
27 ANSW6 Character 1 number or blank. A fi l led 
28 NQUE6 Character 2 NQUEn marks the start of a 
29 RESP? Character 75 question. A blank NQUEn 
30 ANSW7 Character 1 means the reponse was 
3 1  NQUE7 Character 2 continued from the previous 
32 RESP8 Character 75 l ine. 
33 ANSW8 Character 1 
34 NQUE8 Character 2 The ANSWn fields are used to 
35 RESP9 Character 75 store the users check marks 
36 ANSW9 Character 1 (or "X") . They are only val id 
37 NQUE9 Character 2 on a field where NQUEn is 
38 RESP 1 0  Character 75 non-blank. 
39 ANSW1 0 Character 1 
40 NQUE1 0 Character 2 The check marks in the ANSWn 
4 1 RESP 1 1 Character 75 fields must be replaced with 
42 ANSW1 1 Character 1 blanks at the start of each 
43 NQU E 1 1 Character 2 WRAC session. 
44 RESP1 2 Character 75 
45 ANSW1 2 Character 1 
46 NQUE1 2 Character 2 
47 RESP1 3  Character 75 
48 ANSW1 3 Character 1 
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49 NQUE13 Character 2 
50 RESP14 Character 75 
5 1  ANSW14 Character 1 
52 NQUE14  Character 2 
53 RESP1 5  Character 75 
54 ANSW1 5 Character 1 
55 NQUE1 5 Character 2 
56 RESP16 Character 30 
57 ANSW1 6 Character 1 
58 NQUE16 Character 2 
59 RESP1 7 Character 30 
60 ANSW1 7 Character 1 
6 1  NQUE17  Character 2 
62 RESP1 8 Character 30 
63 ANSW18 Character 1 
64 NQUE1 8 Character 2 
65 RESP1 9  Character 30 
66 ANSW19 Character 1 
67 NQUE19  Character 2 
68 RESP20 Character 30 
69 ANSW20 Character 1 
70 NQUE20 Character 2 
71  RESP21 Character 30 
72 ANSW21 Character 1 
73 NQUE21 Character 2 
74 RESP22 Character 30 
75 ANSW22 Character 1 
76 NQUE22 Character 2 
77 RESP23 Character 30 
78 ANSW23 Character 1 
79 NQUE23 Character 2 
80 RESP24 Character 30 
81  ANSW24 Character 1 
82 NQUE24 Character 2 
83 RESP25 Character 30 
84 ANSW25 Character 1 
85 NQUE25 Character 2 
86 RESP26 Character 30 
87 ANSW26 Character 1 
88 NQUE26 Character 2 
89 RESP27 Character 30 
90 ANSW27 Character 1 
91  NQUE27 Character 2 
92 RESP28 Character 30 
93 ANSW28 Character 1 
94 NQUE28 Character 2 
95 RESP29 Character 30 
96 ANSW29 Character 1 
97 NQUE29 Character 2 
98 RESP30 Character 30 
99 ANSW30 Character 1 
1 00 NQUE30 Character 2 
1 01 OTHER Character 1 60 
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3.3 Answer Fi le - ANSW.DBF 
Indexed on TN + QN to ANSW.NTX 
Structure for database: 
Number of data fie lds: 
Date of Last Update : 
Field Field Name 
1 TN 
2 ON 
3 RN 
4 SIC 
5 ACOUNT 
C:ANSW.DBF 
5 
4-01 -88 
Type 
Character 
Character 
Character 
Character 
Numeric 
Width 
2 
2 
2 
3 
1 0  
3.4 "OTHER" Answer File - ANSWO.DBF 
Indexed on TN + ON to ANSWO.NTX 
Structure for database: 
Number of data fie lds: 
C :ANSWO.DBF 
3 
Date of Last Update : 4-01 -88 
Field 
1 
2 
3 
Field Name Type 
TN Character 
ON Character 
OTHER Character 
Width 
2 
2 
1 60 
Dec Description 
. Topic Number 
Question Number 
Response Number 
SIC code 
Count of responses 
to a question 
Dec Description 
Topic Number 
Question Number 
"OTHER" response 
3.5 Technical Assistance Answer File - ANSWT.DBF 
Structure for database : 
Number of data fie lds: 
Date of Last Update : 
Field 
1 
2 
3 
4 
Field Name 
PERSNO 
TN 
ON 
RN 
C:ANSWT.DBF 
4 
4-01 -88 
Type 
Numeric 
Character 
Character 
Character 
Width 
5 
2 
2 
2 
Dec Description 
Computer generated Person # 
Topic Number 
Question Number 
Response Number 
3.6 Technical Assistance "OTHER" Answer File - ANSWOT.DBF 
Structure for database: 
Number of data fie lds: 
Date of Last Update : 
Field 
1 
2 
3 
4 
Field Name 
PERS NO 
TN 
ON 
OTHER 
C:ANSWOT.DBF 
4 
4-01 -88 
Type 
Numeric 
Character 
Character 
Character 
Width 
5 
2 
2 
1 60 
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Dec Description 
Computer generated Person # 
Topic Number 
Question Number 
"OTHER" response 
3.7 Person identification/address File - PERS.DBF 
I ndexed on PERSNO to PERS 
Structure for database: C:PERS.DBF 
Number of data fields: 1 6  
Date of Last Update: 4-01 -88 
Field Field Name Type Width Dec Description 
1 PERS NO Numeric 5 Computer generated Person # 
2 SALUTATION Character 5 (e.g . Mr. Mrs. Dr. Ms.) 
3 LAST Character 1 5  Last Name 
4 FIRST Character 1 5  First Name 
5 M IDDLE Character 1 M idd le In itial 
6 TITLE Character 35 Position Title }President) 
7 ORGANIZATN Character 35 Organization Company name 
8 ADDRESS1 Character 35 Address l ine 1 
9 ADDRESS2 Character 35 Address l ine 2 
1 0  CITY Character 1 5  
1 1  STATE Character 2 State abbreviation 
1 2  COUNTRY Character 1 5  
1 3  ZIP Character 1 1  
1 4  WPHONE Character 1 5  Work phone 
1 5  HPHONE Character 1 5  Home phone 
1 6  UPDATED Date 8 Date of entry 
3.8 Example File - EXAMPLES.DBF 
I ndexed on TN to EXAMPLE 
Structure for database: C:EXAMPLE.DBF 
Number of data fields: 2 
Date of Last Update: 1 1 -21 -89 
Field Field Name Type Width Dec Description 
1 TN Character 2 Topic Number 
2 EXAMPLE Memo 1 0  Topic Example Text 
4.0 WRIB Files 
4. 1 WRIB  Reference File - INFOBASE.DBF 
Structure for database: C : INFOBASE.DBF 
Number of data fields : 42 
Date of Last Update : 1 1 -30-89 
Field Fie ld Name Type Width Dec Description 
1 REFID Numeric 8 Reference ID  
2 TREF Numeric 1 Reference Type (e .g .  Book) 
3 PREVIEW Numeric 1 Peer reviewed reference code 
4 SOR GAN Character 30 Company where study done 
5 SADDRESS1 Character 20 Address 1 
6 SADDRESS2 Character 20 Address 2 
7 ST AREA Character 3 Area Code 
8 STNUMBER Character 7 Phone Number 
9 SCON Character 20 Contact Person 
1 0  TITLE Character 80 Title 
1 1  AUTHOR Character 20 Author 
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1 2  CITATION Character 1 00 Citation 
1 3  AREF Numeric 1 Available Reference 
1 4  HCREF Numeric 1 Hard Copy Available 
1 5  SOURCE Character 1 20 Source for hard copy 
1 6  SCODE Numeric 2 Source code (confidential) 
1 7  WDISC Numeric 1 Reference description 
1 8  SIC1 Character 4 Industry code 
1 9 SIC2 Character 4 2 
20 SIC3 Character 4 3 
2 1  SIC4 Character 4 4 
22 PROCESS1 Character 4 Process code 1 
23 PROCESS2 Character 4 2 
24 PROCESS3 Character 4 3 
25 PROCESS4 Character 4 4 
. 26 PROCESS5 Character 4 5 
27 PROCESS6 Character 4 6 
28 PROCESS? Character 4 7 
29 WASTE1 Character 3 Waste code 1 
30 WASTE2 Character 3 2 
31  WASTES Character 3 3 
32 WASTE4 Character 3 4 
33 WASTES Character 3 5 
34 WASTES Character 3 6 
35 WASTE? Character 3 7 
36 WASTES Character 3 8 
37 WASTES Character 3 9 
38 WASTE1 0  Character 3 1 0  
39 TECHN IQ  Character 39 Technique codes (2 char sep. by ; ) 
40 KEYWORDS Character 80 Keyword codes (4 char sep. by ; )  
4 1  ABSTRACT Memo 1 0  Abstract MEMO field 
42 HEADLINE  Character 1 60 Headline for reference 
4 .2 Industry Index File - I NDUSNDX.DBF 
Indexed on SIC + str(RNUM,6) to I NDUSNDX.NTX 
Structure for database: C : INDUSNDX.DBF 
Number of data fie lds: 2 
Date of Last Update : 1 0-23-89 
Field Field Name Type Width Dec Description 
1 SIC Character 4 SIC code 
2 RNUM Numeric 6 Record number in  I NFOBASE. DBF 
4.3 Waste I ndex File - WASTENDX.DBF 
Indexed on WASTE + str(RNUM,6) to WASTENDX.NTX 
Structure for database: C :WASTENDX.DBF 
Number of data fie lds: 2 
Date of Last Update : 3-23-88 
Field Field Name Type Width Dec Description 
1 WASTE Character 3 Waste Code 
2 RNUM Numeric 6 Record number in INFOBASE. DBF 
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4.4 Process I ndex Fi le - PROCENDX. DBF 
Indexed on PROCESS + str(RNU M,6) to PROCENDX.NTX 
Structure for database : 
Number of data fie lds:  
Date of Last U pdate : 
Field Field Name 
1 PROCESS 
2 RNUM 
C :PROCENDX. DBF 
2 
3-23-88 
Type 
Character 
Numeric 
Width 
4 
6 
4.5 I ndustry Code Fi le - S IC.DBF 
Dec Description 
Process Code 
Record number in INFOBASE. DBF 
A l ist of Standard I ndustrial Classification Codes 
Indexed on SIC to SIC. NTX 
Structure for database : 
Number of data fie lds:  
Date of Last Update : 
Field Field Name 
1 S IC 
2 DESC 
C:S IC.DBF 
2 
3-08-88 
Type 
Character 
Character 
Width 
4 
40 
4 .6 Waste Code Fi le - WASTE. DBF 
I ndexed on WASTE to WASTE.NTX 
Structure for database : 
Number of data fields : 
Date of Last U pdate : 
Field Field Name 
1 WASTE 
2 DESC 
C:WASTE. DBF 
2 
1 2- 1 7-89 
Type 
Character 
Character 
Width 
3 
40 
4 .7 Process Code Fi le - PROCESS.DBF 
Indexed on PROCESS to PROCESS.NTX 
Structure for database : 
Number of data fie lds:  
Date of Last Update : 
Field Field Name 
1 PROCESS 
2 DESC 
C:PROCESS. DBF 
2 
1 2-25-89 
Type 
Character 
Character 
Width 
4 
40 
G-7 
Dec Description 
S IC code 
Description 
Dec Description 
Waste Code 
Description 
Dec Description 
Process Code 
Description 
4.8 Technique Code File - TECH.DBF 
Indexed on TECH to TECH. NTX 
Structure for database: C:TECH.DBF 
Number of data fields: 2 
Date of Last Update : 31 2-25-89 
Field Field Name 
1 TECHNIQ 
2 DESC 
Type 
Character 
Character 
Width 
2 
60 
4.9 Keywords File - KEYW.DBF 
Indexed on KEYW to KEYW.NTX 
Structure for database: 
Number of data fields: 
Date of Last Update : 
C:KEYW.DBF 
2 
1 0-06-89 
Field Field Name Type 
1 KEYW Character 
2 DESC Character 
Width 
4 
40 
Dec Description 
Technique code 
Description 
Dec Description 
Keywords Code 
Description 
4. 1 0  Temporary Selected Reference Number File - SELREFNO.DBF 
Indexed on REC to SELREFNO.NTX 
Structure for database : C:SELREFNO.DBF 
Number of data fields : 2 
Date of Last Update : 1 -09-90 
Field Field Name Type 
1 REC Numeric 
2 SELPR INT Logical 
5.0 WAAS System Util ities File 
Width 
8 
1 
5. 1 Printer Setup File - PRINTER.DBF 
Structure for database: 
Number of data records: 
Date of Last Update : 
Field 
1 
2 
3 
4 
5 
Field Name 
PRINTER 
SETUP 
UNDER LON 
UNDERLOFF 
RESET 
C :PR INTER.DBF 
5 
1 -09-90 
Type 
Character 
Character 
Character 
Character 
Character 
Width 
35 
60 
30 
30 
30 
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Dec Description 
Selected Reference record # 
Mark References for print 
Dec Description 
Type of printer (e.g .  EPSOM) 
Setup string 
Underline setup string 
Underline off setup string 
Setup string to reset device 
ATTACHMENT A 
WASTE 
R E D U CTI ON 
AU D IT 
CH EC KLIST 
PAPER COPY 
The attached paper copy of  the Waste Reduction Audit Checkl ist (WRAC) is pro­
vided for you r  use. The user may find the paper copy convenient if a computer is unavai l­
able or  if the user would prefer to answer the questions on the paper copy and late r enter 
the results in the computer. Or, the user may prefer to distribute the paper copy of the 
WRAC with in  a faci l ity or  among a company's plant sites. Tech nical assistance providers 
may wish to distribute the WRAC paper copy to a facil ity prior  to an on-site visit. 

THE WASTE REDUCTION AUDIT CHECKLIST (WRAC) QU ESTIONNAI R E  
from the 
WASTE REDUCTION ADVISORY SYSTEM (WRAS) 
I l l inois Hazardous Waste Research and Information Center 
Department of Energy and Natural Resources 
1 808 Woodfield Drive 
Savoy, I l l inois 61 874 
in cooperation with 
National Roundtable of State Waste Reduction Programs 
User's and Technical Information Board 
c 1 990 
I l l inois Hazardous Waste Research and Information Center 
*ALL RIGHTS RESERVED 
* The reproduction and use of this questionnaire is encouraged . However ,  
modifications to questionnaire techniques one through eleven are not al lowed 
without written permission by HWRIC. 

FOR OFFICE USE ONLY: 
User # 
------
WASTE REDUCTION AUDIT CHECKLIST (WRAC) 
Version 2.3 January 1 ,  1 990 
INTRODUCTION 
The Waste Reduction Audit Checklist is comprised of groups of questions on 
eleven waste reduction techniques or topics. The twelfth topic contains a description of 
some technical assistance services and information available to help you evaluate waste 
reduction opportunities. The WRAC is based on current knowledge of incentives and 
opportunities for waste reduction for specific industry experiences. 
WASTE REDUCTION DEFIN ITION 
Waste reduction refers to decreasing the quantity or toxicity of wastes generated 
so that less wil l  need to be treated, stored, or disposed of. All wastes -- sol ids , s ludges, 
l iquids, vapors -- are considered in a waste reduction program. Waste reduction can be 
practiced at several stages in industrial processes. 
The prime requ i rement for a successful waste reduction prog ram is the 
commitment of company management. Careful planning , creative problem solving , 
changes in attitude, and sometimes capital investment, are always required . 
BENEFITS OF COMPLETING THE WASTE REDUCTION AUDIT CHECKLIST 
By completing this checklist, you wil l accomplish the fol lowing : 
• Assess what waste reduction activities are currently underway within your 
company; 
• Identity potential waste reduction techniques for each of your waste generating 
processes or job operations; and 
• Determine the steps to obtain waste reduction assistance. 
GENERAL INSTRUCTIONS 
You are provided a definition for each waste reduction techn ique followed by 
groups of questions for you to answer. After each question follow the instructions in 
CAPITAL LETTERS AND BOLD PRINT. 
Always go to the next question, unless there are instructions to skip to another 
question. 
Please answer al l questions so that it is clear the question was not inadvertently 
missed. 
USER IDENTIFICATION 
What is  the SIC code for the industry group to which you belong? R ECORD YOU R  
4-DIGIT SIC CODE: SIC CODE # 
Checklist - 1  
TECHNIQUE I :  MANAGEMENT STRATEGIES 
The support and leadership of company management is necessary for waste reduction 
to be successful .  For example, components of the E. I .  du Pont de Nemours and 
Company's waste reduction program include: 
• establishment of targets for waste reduction ; • assignment of appropriate levels of technical resources to accomplish goals ;  
and • creation of a system to track and report on performance. 
Other management strategies can include: 1 )  providing employee training and incentive 
programs (monetary rewards and/or recognition) , and 2) using inventory control 
systems and purchasing procedures to minimize the waste generated from excess, 
off-spec, and past-shelf-l ife materials. 
Each of these topics is covered under the general technique of MANAGEM ENT 
STRATEGIES. 
1 .  Does your company have either a formal or informal corporate or management 
waste reduction pol icy? CHECK ALL ANSWERS THAT APPLY. 
Yes, our company has a formal waste reduction pol icy. 
- Yes, our company has an informal waste reduction policy. 
- No, our company has not yet established a formal or informal waste 
- reduction pol icy. 
Other SPECIFY: 
DON'T KNOW. 
2. Employee train ing and incentive programs can reduce waste generation , 
handling , and disposal costs. Has your company implemented training programs to 
inform your employees about proper waste management techniques, including waste 
reduction, or implemented incentive programs that reward your employees for their 
suggestions on ways to reduce waste and generate cost savings at your facilities? 
CHECK ALL ANSWERS THAT APPLY. 
Implemented training programs in waste handl ing or management. 
- Implemented training programs in waste reduction. 
- Implemented incentive programs (monetary rewards and/or recognition) 
- for waste reduction and cost savings. 
Other SPECIFY: 
----------------------------------
NO, our company does not have a training or incentive program. 
- (SKIP TO Q. 4) 
DON'T KNOW. (SKIP TO Q.  4) 
Checkl ist - 2 
3. What have been the results of training and incentive programs on waste 
generation and cost savings implemented by your company? CHECK ALL ANSWERS 
THAT APPLY. 
Reduced waste generation and handling costs. 
- No reduction in waste generation and handling costs. 
- Under our incentive program, employees have made valuable waste 
- reduction suggestions that have been implemented. 
Employees have made waste reduction suggestions under our incentive 
- program, but they have not been implemented. 
Employees have not responded to the incentive program. 
Other SPECIFY: 
����������������-
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
4. Does your company have an inventory control system and /or purchasing 
procedures that minimize the waste generated from excess, off-spec, and past-shelf-life 
materials? CHECK ALL ANSWERS THAT APPL v. 
Yes, an inventory control system is in place. 
= Yes, our company uses purchasing procedures to reduce stock on hand . 
Other SPECIFY: 
�����������������
NO, our company does not have an inventory control system 
- or purchasing procedures designed to reduce waste. (SKIP TO Q.6) 
DON'T KNOW. (SKIP  TO Q.6) 
5. What have been the results of the inventory control and purchasing procedures at 
your facility? CHECK ALL ANSWERS THAT APPLY. 
Reduced amounts of off-spec materials . 
- Reduced amounts of past-shelf-l ife materials. 
= Reduced purchase of excess quantities of materials. 
Other SPECIFY: 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
Checklist - 3  
S KI P  TO 
TECHNIQUE I I  
6. Why hasn 't your company establ ished management strateg ies for waste 
reduction? CHECK ALL ANSWERS THAT APPLY. 
We do not have information on or examples of management strategies to 
- reduce waste. 
We do not have enough personnel or other resources for employee training 
- or incentive programs. 
_ Lack of corporate commitment or company policy. 
Other SPECIFY: 
DON'T KNOW. 
TECHNIQUE I I :  WASTE REDUCTION AUDITS 
A waste reduction audit consists of a thorough review of all materials handling and 
waste-generating activities in a facil ity. The goal of a waste reduction audit is to identify 
ways that waste and costs can be reduced. It differs from an environmental audit in that 
regulatory compliance, such as evaluation of the need for an National Pol lutant 
Discharge El imination System (NPDES) permit, is not a primary objective. In a waste 
reduction audit, determinations are made of 
• the kinds of waste that are generated ; • how much of each type of waste is generated ;  • how wastes are generated ; • how often wastes are generated ; • how wastes are managed; and • waste management costs. 
These data are then used to identify and prioritize waste reduction options. The data 
analysis may include evaluation of capital and operating costs. 
7. Has your company ever performed, or had performed, a waste reduction audit? 
CHECK ONLY ONE ANSWER. 
Yes. 
- No. 
DON'T KNOW. 
(GO TO Q. 8) 
(SKIP TO Q.9) 
(SKIP TO Q.9) 
Checklist - 4 
8. What were the results of your waste reduction audit? CHECK ALL ANSWERS 
THAT APPLY. 
We identified some waste reduction options. 
- we implemented some or all of the 
- waste reduction options that were identified. 
Benefits resulted from implementing the 
- waste reduction options (benefits could include 
reduced waste management costs, fewer waste 
handling problems, less employee exposure to 
hazardous substances, etc.) .  
No waste reduction options were identified. 
- The waste reduction audit was not completed . 
- The results of the audit were difficult to evaluate. 
- The waste reduction recommendations-were not -
implemented .  
Other SPECIFY: 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
SKIP TO 
TECHNIQUE 
I l l  
9. Why haven 't you performed a waste reduction audit? CHEC K  ALL ANSWERS 
THAT APPLY. 
We did not have information on how to conduct a waste reduction audit. 
- We do not have enough personnel or other resources. 
- A waste reduction audit is not warranted because our plant layout is simple 
- or we have a l imited number of waste streams, etc. 
DON'T KNOW. 
TECHNIQUE Ill: BETTER HOUSEKEEPING 
Better housekeeping involves the use of improved operating practices to reduce spi l ls ,  
overflow, leakage, and other inefficiencies. These practices wil l  often increase profits 
with l ittle or no capital outlay. 
For example, the instal lation of splash guards between a plating tank and a succeed i ng 
rinse tank wil l usually help erevent accumulation of dripped plating solution on the floor 
between tanks. Guards wil l  drain any dripping solution into either the plating or rinse 
tank for reuse. 
Checklist - 5  
1 0. Which of the following housekeeping practices does your company use to reduce 
waste generation? CHECK ALL ANSWERS THAT APPL v. 
We use lids and splash guards to prevent cross-contamination. 
- We have developed operational procedures to prevent spil ls. 
- We have regular equipment maintenance to prevent dirt and foul ing 
- from contaminating process fluids. 
We have a preventive maintenance program for pump seals, valves, etc. 
- The amount of waste kept in storage is minimized. 
Other SPECIFY: 
NOT APPLICABLE. 
- DON'T KNOW. 
(SKIP TO Q. 12) 
(SKIP TO Q. 12) 
1 1 .  What have been the results of better housekeeping practices implemented at your 
facil ity? CHECK ALL ANSWERS THAT APPLY. 
Reduced waste generation. 
- Reduced waste management costs. 
- Operators fol low the guidelines. 
- Operators do not fol low the guidelines. 
- waste management costs were not reduced. 
= The quantity of waste produced was not reduced. 
Other SPECIFY: 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
SKIP TO 
TECHNIQUE 
IV 
1 2. Why haven't you implemented housekeeping practices to reduce waste generation? 
CHECK ALL ANSWERS THAT APPLY. 
We lack personnel or other resources. 
= More specific information is needed for our situation. 
Other SPECIFY: 
NOT APPLICABLE. 
- DON'T KNOW. 
Checklist - 6 
TECHNIQUE IV: WASTE STREAM SEGREGATION 
When hazardous (or regu lated) process waste streams are comb ined with 
non-hazardous (or non-regulated) waste streams, the resulting waste is considered to 
be hazardous. With waste stream seQregation, hazardous and non-hazardous waste 
streams are kept separate, thus minimizing waste management problems. Chlorinated 
and non-chlorinated organic wastes should be kept separate. In some cases, plant 
managers have found that their hazardous waste stream accounted for less than 1 0% of 
the total amount of waste that was being generated and combined for disposa l . 
For example, an e lectroplater who uses cyanide may wish to seg regate the cyanide 
waste streams from those that are cyanide-free. This wil l  y ield tighter control of the 
cyanide destruction, and reduce wastewater treatment costs. Another potential benefit 
of waste segregation is that it may allow you to recycle some of the waste streams within  
your own facil ity (see Technique X)� Some of the waste streams may also be of value 
through exchange or sale with others (see Technique XI) .  
1 3. Does your company segregate wastes in order to reduce the generation of 
regulated wastes or wastes that are difficult to recycle or treat? CHECK ALL ANSWERS 
THAT APPLY. 
Regulated wastes are segregated from non-regulated wastes (e .g . ,  paper) . 
- More toxic or difficult to treat wastes are segregated from less toxic or d ifficult 
- wastes (e.g . ,  cyanide bearing, chrome bear ing) . 
Organic wastes are kept separate from metal l ic wastes and other inorgan ic 
- wastes. 
Chlorinated solvent wastes are segregated from non-ch lorinated solvent 
- · wastes. 
Wastes that can be recycled are kept separate from those that cannot be 
- recycled. 
Other SPECIFY: 
OUR WASTES ARE NOT SEGREGATED. 
- DON'T KNOW. 
(SKIP TO Q. 1 5) 
(SKIP TO Q.  1 5) 
1 4. What have been the results of waste stream segregation at your plant? C HECK 
ALL ANSWERS THAT APPLY. 
Decreased volume of wastes generated .  
- Lower treatment costs. 
- Lower disposal costs. 
- Wastes that were previously treated or 
- disposed of are now recycled onsite. 
Wastes that were previously treated or disposed of are 
- now exchanged with another company or plant. 
No observed benefits. 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
Checklist - 7 
SKIP TO 
TECHN IQUE V 
1 5. Why hasn't your company implemented waste stream segregation measures? 
CHECK ALL ANSWERS THAT APPLY. 
Major capital investment would be required. 
- We are unsure of the feasibil ity of recycling or reusing the segregated 
- waste streams. 
Other SPECIFY: 
��������������
DON'T KNOW. 
TECHNIQUE V: PROCESS RAW MATERIALS SUBSTITUTION OR MODIFICATION 
Non-hazardous or less toxic materials can sometimes be substituted for hazardous 
materials to reduce or el iminate hazardous waste generation. Decreasing employee 
exposure to these wastes is another possible benefit of material substitution, for 
example, using less toxic solvents in degreasing operations. Some companies have 
found that their operations and products have improved after the substitution. 
Process raw material substitutions can also be made to reduce the quantity of 
non-hazardous wastes generated .  For example, sodium hydroxide can often be 
substituted for lime in wastewater neutral ization. Sodium hydroxide produces only 
one-tenth as much sludge (dry weight) in some operations. In this case, higher raw 
material costs are more than offset by lower waste management and disposal costs. 
1 6. Do you know which process raw materials (e.g . ,  solvents, paints, cyanides) 
currently used at your facil ity could be replaced in order to reduce the amount or toxicity 
of by-products and wastes generated? CHECK ONLY ONE ANSWER. 
Yes, I am aware of substitute materials. 
Which materials? SPECIFY: 
No, I do not know of any substitute materials. 
- NOT APPLICABLE. 
1 7. Have you used process raw material substitution at your facil ity? CHECK ONLY 
ONE ANSWER. 
Yes. 
- No. 
(GO TO Q. 1 8) 
(SKIP TO Q. 1 9) 
NOT APPLICABLE. (SKIP TO Q. 1 9) 
- DON'T KNOW. (SKIP TO Q. 1 9) 
Checklist - 8  
1 8. What have been the results of process raw material substitutions at your facil ity? 
CHECK ALL ANSWERS THAT APPLY. 
Waste management costs were reduced. 
- Waste management costs were not reduced. 
- Operating costs were reduced. 
- Operating costs were not reduced. 
- Product quality improved or did not decline. 
, - Product quality declined. 
- No operating problems resulted from the substitution. 
- Operating problems occurred but were resolved. 
- We have continuing operating problems that resulted 
- from changes in our process raw materials. 
We went back to the original material . ­
- Our operators approve of the change. 
- Our operators do not l ike the change. 
= Employees not exposed to as much toxic material . 
Other SPECIFY: 
--------------
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
SKIP TO 
TECHNIQUE 
VI 
1 9. What are the reasons you have not tried process raw material substitution in your 
facility? CHECK ALL ANSWERS THAT APPLY. 
Lack of information about suitable substitute materials for our processes. 
- Concern for product quality. 
- Resistance from operators or engineers. 
- Increased material costs with uncertain benefits. 
- Difficulties in getting our wastes delisted. 
Other SPECIFY: �-------------
NOT APPLICABLE. 
- DON'T KNOW. 
Checklist - 9  
TECHNIQUE VI: PRODUCT REFORMULATION OR REDESIGN 
Some products can be reformulated to reduce or el iminate the need to use hazardous or 
toxic materials. Product reformulation can also reduce or el iminate the generation of 
hazardous wastes or by-products. 
20. Do you know i f  any of your products could be reformulated or redesigned to 
reduce the need to use hazardous material (s) or to reduce the amount or toxicity of 
hazardous wastes that are generated? CHECK ONLY ONE ANSWER. 
Yes, for several or al l products. 
- Yes, for some products. 
- Perhaps, but needs review. 
- No. 
- NOT APPLICABLE. - DON'T KNOW. 
21 . Have you ever reformulated a product to reduce the amount or toxicity of the 
wastes or by-products you generate? CHECK ONLY ONE ANSWER.  
Yes. 
- No. 
- NOT APPLICABLE. 
- DON'T KNOW. 
(GO TO Q. 22) (SKIP TO Q. 23) 
(SKIP TO Q. 23) 
(SKIP TO Q. 23) 
22. What have been the results of product reformulation (s) implemented by your 
company? CHECK ALL ANSWERS THAT APPLY. 
Waste management costs were reduced. 
- waste management costs were not reduced. 
- Operating costs were reduced. 
- Operating costs were not reduced. 
- Product qual ity improved or did not decl ine. 
- Product qual ity declined. 
- Our customers approved of or did not notice the 
- change. 
Our customers have complained about the change. 
- we have no operating problems resulting from 
- the reformulation or redesign. 
Operating problems resulting from the change 
- have been resolved. . 
Continuing reformulation problems have resulted . 
- Our operators approve of the change. 
- Our operators disapprove of the change. 
= Employees not exposed to as much toxic material . 
Other SPECIFY: --------------
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
Checklist - 1 o 
SKIP TO 
TECHNIQUE 
VI I 
23. What are the reasons you have not reformulated or redesigned a product to 
reduce your waste generation? CHECK ALL ANSWERS THAT APPLY. 
Management does not believe the risks are worth the potential benefits . 
- Fear of customer dissatisfaction. 
- Benefit uncertainties. 
- Operator or engineer resistance. 
- Lack of information. 
NOT APPLICABLE. 
- DON'T KNOW. 
TECHNIQUE VII :  EQU IPMENT OR TECHNOLOGY MODIFICATION 
Modifications in equipment or technology can be useful in reducing the amount or 
toxicity of wastes that are generated. Modifications can entail changing material flows or 
substituting more efficient equipment. 
For example, some commercial spray painting shops are switching from conventional 
spray painting to electrostatic spray painting. In an electrostatic spray pa i nt ing operation 
the paint is given a positive charge while the object to be painted is g iven a negative 
charge; therefore, each drop of paint is attracted toward the object being painted . By 
using electrostatic spray painting, a shop can increase paint transfer efficiency to over 
90%, whereas the conventional spray painting operation af ords only 30% paint transfer 
efficiency. Additionally, the electrostatic process uses one-third as much paint as 
conventional spray painting. 
24. Has your company done any of the fol lowing? C H EC K  ALL ANSWERS THAT � 
APPLY. 
Considered waste reduction when purchasing new equipment. 
- Modified equipment to reduce waste generation. 
= Replaced equipment to reduce the amount of waste that is generated.  
Other SPECIFY: 
��������������
DON'T KNOW. (SKIP TO Q. 26) 
Checklist - 1 1  
25. What have been the results of the equipment or technology modification (s) you 
have tried? CHECK ALL ANSWERS THAT APPLY. 
The volume of waste generated was reduced. 
- The volume of waste generated stayed about the same. 
- The volume of waste generated increased. 
- The toxicity or hazard of wastes generated was reduced. 
- The toxicity or hazard of wastes generated stayed about the same. 
- The toxicity or hazard of wastes generated increased. 
- Overal l  cost savings were real ized. 
- Overal l  costs stayed about the same. 
- Costs increased. 
- we were able, or have applied , to get our waste delisted. 
Other SPECIFY: 
DON 'T KNOW 
- RESULTS HAVE NOT BEEN EVALUATED. 
26. What barriers have you encountered when considering or implementing an 
equipment or technology modification? CHECK ALL ANSWERS THAT APPL v. 
I nabil ity to find suitable equipment vendors. 
- Commercial processes that reduce waste generation are not avai lable for our 
- situation. 
We do not have enough information. 
- We cannot commit enough personnel or other resources. 
- Major capital investment would be required. 
- We are unsure of the effect such changes would have on our product qual ity . 
- Our studies indicate that the costs outweigh the benefits . 
Other SPECIFY: 
DON 'T KNOW. 
TECHNIQUE VI I I :  PROCESS MODIFICATION OR SUBSTITUTION 
Processes and related procedures can be modified to reduce the amount of waste that 
is produced. Sometimes waste reduction is realized as a secondary benefit to process 
changes that are made for other purposes, such as to improve efficiency or product 
qual ity. In addition to reduced generation of waste, benefits such as more energy 
efficiency or increased production capacity can help offset the costs associated with 
modifying a process. 
A specific type of process change that many electroplaters and metal finishers have 
found to be cost-effective is to reduce drag-out. Drag-out is the unwanted loss of bath 
components when an immersed article is removed. Drag-out increases process material 
and rinsewater use, generates waste and wastewater, and can contaminate downstream 
baths.  Drag-out prevention measures reduce the amount of bath components lost 
during removal of the rinsed parts. 
Checklist - 1 2  
27. Has your company considered waste reduction when selecting ,  designing , or 
modifying a process? CHECK ALL ANSWERS THAT APPLY. 
Yes. 
- No. 
Other SPECIFY: 
NOT APPLICABLE. 
- DON'T KNOW. 
(SKIP TO Q.30) 
28. Has your company modified processes or related procedures (e .g . , reduced 
drag-out) in order to generate less waste? CHECK ALL ANSWERS THAT APPLY. 
We have changed our process to reduce the amount of waste generated.  
- We up-graded/modernized our process, which resulted in a less hazardous 
- waste being produced. 
As a result of process modification, we were able to cease generating a 
- hazardous waste. 
We modified our process and are not satisfied with the results. 
- We modified our process but have not evaluated the results . 
Other SPECIFY: 
--------------
WE have not modified our process(es) or related procedure (s) . - (SKIP TO Q .  30) 
DON'T KNOW (SKIP TO Q. 30) 
29. What have been the results of the process modification (s) or related procedures 
you have made at your facilities? CHECK ALL ANSWERS THAT APPL v. 
Operational costs have been reduced. 
- Operational costs have stayed the same or increased. 
- The amount or toxicity of waste generated has 
- decreased. 
The amount or toxicity of waste generated 
- has not decreased. 
Product quality has improved. 
- Product quality has stayed the same or decl ined . 
- The changes have paid for themselves. 
= The changes have not paid for themselves. 
Other SPECIFY: 
--------------
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED.  
Checklist - 1 3  
SKIP  TO 
TEC H N I Q U E  IX 
30. Why have you not made any process modifications or related procedures at your 
facil ities to reduce the amount or toxicity of waste being generated? CHECK ALL 
ANSWERS THAT APPLY. 
We are already doing all that can be done to make our process(es) efficient. 
- Lack of information. 
- Shortage of personnel or other resources. 
- The pay-back period would be too long. 
- Such changes would adversely affect our product quality. 
- We do not have management support to fund changes to reduce waste 
- generation. 
_ Operator or engineer resistance to change. 
Other SPECIFY: 
�������������-
DON'T KNOW. 
TECHNIQUE IX: WASTEWATER REDUCTION 
By minimizing the amount of water used, the quantity of wastewater that is generated 
can often be reduced. Techniques can range from flow control valves on water hoses to 
water-level controls on tanks. Employees can also be instructed in the benefits of 
efficient water usage. The actual amount of wastewater reduced and the pay-back 
period wil l  vary on a case-by-case basis. 
For example, in a metal plating shop the multiple countercurrent cascade rinse process 
allows rinsewater to flow from one bath to successively "dirtier" baths. Thus, the article is 
rinsed in the "dirtiest" water first and in the "cleanest" water last. Multiple countercurrent 
cascade rinsebaths can dramatically reduce wastewater generation, as in the fol lowing 
case: . 
A plating bath with 33 ounces per gallon of plating material is rinsed from 
articles until the final rinsewater contains 0.001  ounces per gal lon. If the 
drag-out is 4 gallons per hour, the amount of rinsewater required is 
• single tank • 2 counterflow tanks • 3 counterflow tanks 
1 32,000 gal/hr 
740 gal/hr 
26 galjhr 
31 . How does your company reduce wastewater generation? C H EC K  ALL 
ANSWERS THAT APPLY. 
_ Flow controls are used at all appropriate places where water is used in the 
process. 
Rinsewater usage is minimized by specific procedures and equipment. 
- Mechanical cleaning is used instead of using water or other chemicals. 
- Operations are scheduled to increase water use efficiency. = Excess water is reused without treatment in other operations. 
Other SPECIFY: 
�������������-
NOT APPLICABLE. 
- DON'T KNOW. 
(SKIP TO Q. 33) 
(SKIP TO Q. 33) 
Checklist - 1 4  
32. What have been the results of implementing wastewater reduction methods at 
your plant? CHECK ALL ANSWERS THAT APPLY. 
Wastewater generation has been greatly reduced. 
- Wastewater generation has been reduced only 
- somewhat or not at all .  
Savings in water costs and wastewater treatment/ 
- disposal will quickly pay for the changes. 
Savings wil l eventually pay for the changes. 
- Savings will not pay for the changes. 
- The equipment and procedures caused 
- operational problems. 
No operational problems have been noticed. 
- Product quality has improved. 
- Product quality has remained the same. 
= Product quality has declined. · 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED.  
SKIP TO 
TECHNIQUE X 
33. Why haven't you implemented wastewater reduction measures in your facilities? 
CHECK ALL ANSWERS THAT APPLY. 
We already generate minimal wastewater. 
- Lack of information . 
- Estimated costs exceed the benefits . 
- Engineer or operator resistance. 
= Product quality concerns. 
Other SPECIFY: 
�������������� 
DON'T KNOW. 
TECHNIQUE X: ONSITE RECYCLING OR RECOVERY FOR REUSE 
Recycling is the recovery of materials for reuse. Recycl ing methods include closed-loop 
applications that return "wastes" for reuse (such as reclaiming solvents onsite by 
disti l lation) and recovery of "wastes" by using them onsite as a fue l . Sometimes a 
"waste" from a process that requires high purity materials can be used for less 
demanding purposes. 
34. Do you know which "wastes" in your plant can be recycled or reused by yourself 
or others in your faci l ity? CHECK ONLY ONE ANSWER.  
Yes. 
- No. 
- DON'T KNOW. 
Checklist - 1 5  
35. Have you ever recycled or recovered any of your "wastes" instead of sending 
them to an offsite treatment unit, incinerator, or landfi l l? CHECK ONLY ONE ANSWER. 
Yes, a l l  recyclable wastes. 
- ves, some recyclable wastes. 
- No. 
- DON'T KNOW. 
(SKIP TO Q. 38) 
(SKIP TO Q. 38) 
36. What type of recycling options are used at your plant? CHECK ALL ANSWERS 
THAT APPLY. 
Closed-loop (i .e . , in-process) recycling system.  
- separate reclamation unit (e.g . ,  solvent sti l l) . 
- "Wastes" made into products. 
Other SPECI FY: 
-----------------------------------------------------
DON'T KNOW. 
37. What have been the results of recycling at your plant? CHECK ALL ANSWERS 
THAT APPLY. 
We saved money by recycling. 
- The costs were greater than the savings, e .g . , 
- capital costs were greater than operating costs. 
There have been no savings or extra costs. 
- We had benefits other than cost savings. 
Other SPECIFY: 
DON'T KNOW. 
- RESULTS HAVE NOT BEEN EVALUATED. 
SKIP TO 
TECHNIQUE 
XI  
38. Why haven't you recycled your wastes? CHECK ALL ANSWERS THAT APPLY. 
The costs would exceed the benefits. 
- There are logistical problems (e.g . , transportation, scheduling problems) . - Concerns about product quality. 
- Inadequate space for recycling equipment. 
- Lack of information. 
Other SPECIFY: 
-----------------------------------------------------
DON'T KNOW. 
Checklist - 1 6  
TECHNIQUE XI: OFFSITE RECYCLING OR RECOVERY FOR REUSE 
(MATERIALS EXCHANGE) 
In a materials exchange, one facil ity sells or g ives a material to another facil ity that can 
use it. Materials exchanges have been set up by government agencies and business 
groups acting as confidential brokers, often at l ittle or no charge to the users. For 
example, one plant may generate a waste acid and may be able to sell or donate the 
waste to another plant that generates a caustic waste and can use the "waste" acid as a 
neutral izing agent. 
Some examples of general types of materials included in materials exchanges are : 
* acids * textiles and leather 
* solvents * other inorganic chemicals 
* plastics and rubber * oils and waxes 
* metals and metal sludges *wood and paper 
* alkal is * other organic chemicals 
39. Does your company or would your company participate in a materials exchange? 
CHECK ONLY ONE ANSWER. 
Yes, we participate in a materials exchange program. 
= Yes, we would consider participating in a materials exchange program. 
Other SPECIFY: �������������� 
_ NO, we do not or would not participate. 
DON'T KNOW. 
(SKIP TO Q. 42) 
(SKIP TO Q. 42) 
40. What types of "wastes" would you l ike to, or do you already, sell or g ive to another 
facil ity? CHECK ALL ANSWERS THAT APPLY. ' 
Acids. 
- solvents. 
- Plastics and rubber. 
- Metals and metal sludges. 
- Alkal is . 
- Other organic chemicals. 
- Textiles and leather. 
- Other inorganic chemicals. 
- Oils and waxes. 
= Wood and paper. 
Other SPECIFY: �������������� 
DON'T KNOW. 
Checklist - 1 7  
41 . What types of "wastes" would you l ike to, or do you already, buy or 
receive from another facil ity? CHECK ALL ANSWERS THAT APPLY. 
Acids. 
- solvents. 
- Plastics and rubber. 
- Metals and metal sludges. 
- Alkalis. 
- Other organic chemicals. 
- Textiles and leather. 
-.- Other inorganic chemicals. 
- Oils and waxes. 
- wood and paper. 
Other SPECIFY: --------------
DON'T KNOW. 
SKIP TO 
TECHNICAL 
ASSISTANCE 
AVAILABLE 
XI I 
WE would not buy or receive ''wastes" from another facil ity. - (SKIP TO Q. 42) 
42. Why doesn't your company participate in a materials exchange? CHECK ALL 
ANSWERS THAT APPLY. 
Product quality concerns. 
- Believe costs would exceed the benefits . 
- Lack of information. 
- Engineer or operator resistance. 
- Liabil ity concerns. 
Shortage of personnel or other resources. 
= Lack of management support. 
Other SPECIFY: --------------
DON'T KNOW. 
Checklist - 1 8 
XII :  TECHNICAL ASSISTANCE SERVICES AVAI LABLE 
Several states have industrial technical assistance programs to help generators find 
solutions to their waste management problems. The technical assistance services 
provided by state programs usually do not determine regulatory compliance. Rather, 
common types of assistance and information provided include: site visits ; waste 
reduction audits; referrals ;  and acting as an intermediary to regulatory agencies. 
Confirm specific technical assistance capabilities and activities with your state program. 
You can access information on your state technical assistance program from U .S.  EPA's 
Electronic Information Exchange System (EIES) . The E IES is an on-line waste reduction 
program. For more information contact USEPA's Office of Pollution Prevention at 
202-245-3557. 
Examples of waste reduction information and technical assistance are provided on the 
fol lowing pages. Again ,  confirm with your · state program the availabil ity of services and 
information. 
MANAGEMENT STRATEGIES 
Would you l ike to receive specific information or assistance regarding . . .  C H ECK 
DESIRED ITEMS . 
Waste reduction management policy. 
- Waste reduction training programs and seminars. 
- Employee incentive programs. 
- Inventory control systems. 
= Purchasing procedures. 
WASTE R EDUCTION AUDITS 
Would you l ike to receive specific information or assistance regarding . . .  C H EC K  
DES IRED ITEMS . 
Waste reduction audit manuals. 
- List of consultants who provide waste reduction audits . 
- Regulatory compliance information referral . 
- Initial waste reduction audit with state technical assistance staff. 
� Waste reduction audit l iterature examples for similar facilities or processes. 
BETTER HOUSEKEEPING 
Would you l ike to receive specific information or assistance regarding . . .  C H E C K  
DESIRED ITEMS. 
Preventive maintenance l iterature. 
- Inventory and purchasing procedures. 
= Descriptions of good housekeeping programs at other companies. 
Checklist - 1 9  
WASTE STREAM SEGREGATION 
Would you like to receive specific information or assistance regarding. . .  CHECK 
DESIRED ITEMS. 
Compatibi l ity of waste materials. . 
- Case studies of waste stream segregation for facil ities simi lar to yours. 
- Referral to consultants. 
- Equipment l ists for waste stream segregation. 
PROCESS RAW MATERIALS MODIFICATION OR SUBSTITUTION 
Would you l ike to receive specific information or assistance regarding . . .  CHECK 
DESIRED ITEMS. 
Case study information on material substitution. 
- Materials compatibi l ity l iterature. 
- Referral to consultants. 
PRODUCT REFORMULATION OR REDESIGN 
Would you l ike to receive specific information or assistance regarding . . .  CHECK 
DESIRED ITEMS. 
Referral to consultants. 
- Tech_n ical assistance from your state program. . = Literature case studies on product reformulation or redesign .  
EQUIPMENT OR TECHNOLOGY MODIFICATION 
Would you l ike to receive specific information or assistance regarding. . .  CHECK 
DESIRED ITEMS. 
Referral to consultants. 
- Referral to equipment vendors. 
- Technical assistance from your state program. = Literature case studies on equipment modification . 
PROCESS MODIFICATION OR SUBSTITUTION 
Would you l ike to receive specific information or assistance regarding . . .  C H ECK 
DESIRED ITEMS. 
Referral to consultants. 
= Case study examples of successful process modifications. 
Checklist - 20 
WASTEWATER REDUCTION 
Would you l ike to receive specific information or assistance regarding. . .  C H ECK 
DESIRED ITEMS. 
Flow control l iterature. 
- Referral to consultants. 
- Case study examples of wastewater reduction. 
= Equipment vendors. 
ONSITE RECYCLING OR RECOVERY FOR REUSE 
Would you l ike to receive specific information or assistance regarding . . . CHECK 
DESIRED ITEMS. 
List of metal recycling equipment vendors. 
- List of used oil reclamation equipment vendors. 
- List of solvent recycling equipment/vendors .  
- List of other equipment manufacturers/suppliers .  
= Technical assistance from your state program. 
OFFSITE RECYCLING OR RECOVERY FOR REUSE (MATERIALS EXCHANGE) 
Would you l ike to receive specific information or assistance regarding . . . C H ECK 
DESIRED ITEMS. 
List of materials exchanges in your area. 
- List of material� exchanges in other areas and Canada. 
= Technical assistance from your state program. 
Checklist - 21 

If you have requested additional information or technical assistance, please write in your 
name and address below so that technical assistance program providers can contact 
you. 
Your responses to this questionnaire will only be used internally for providing information 
to you. Your answers wil l be compiled in a summary form along with those of other 
users of the Waste Reduction Audit Checklist (WAAC) questionnaire .  
Any public release of the data wil l  be in summary form so i t  wil l not be possible to 
connect specific responses to individual respondents. 
[] Mr .  (] Ms. 
First Name Middle Initial Last Name 
Position/Title 
Organization 
Address 
City State Zip Code 
Telephone area code( ) 
THANK YOU!  

